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Now fully available for peace- easy to work with, is economical, 
time purposes, LEVELENE is ready saves time and labor. 
to help dyers meet civilian needs Let us provide you with a thorough 
promptly and efficiently. It makes demonstration without obligation. 
\ for uniform coloring throughout, We will be most pleased to have a 
it assists in producing levelness in LEVELENE technician call and 
shade, and assures the complete bring along sufficient quantity for 
penetration of the dye. a practical mill run—he will be glad 
Transparently clear, free flowing, to show you what LEVELENE can 


omer ee 





non-jelling, stable to normal tem- do right in your own plant, under 
perature changes — LEVELENE is your particular working conditions. 





AMERICAN ANILINE PRODUCTS, INC. 


50 UNION SQUARE e NEW YORK, N. Y. 
PLANT e© LOCK HAVEN, PENN. 


BRANCHES 
BOSTON, MASS. CHARLOTTE, N. C. } 


190 High Street 301 East 7th Street 
PROVIDENCE, R. |. CHICAGO, ILL. 


820 South Clinton Street 


LOS ANGELES, CAL. 
1019 South Grande Ave. 


171 Pine Street 


PHILADELPHIA, PA. 
210 North 13th Street 













DOMINION ANILINES & CHEMICALS LTD. 
TORONTO, CANADA, 265 Adelaide St., W. 
MONTREAL, CANADA, 1434 St. Catharine St., W. 
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BATTLE STARS FOR 


Sure, you won your battle stars, Mister ... in the 
driving rains of the humid tropics . . . in the strong 
sunshine of the burning desert ...in the stinging 4 
gales of the frigid Arctic. You worked day and night / 
in the great Cotton Textile plants to produce the i 
tremendous yardages needed to clothe and equip 
our fighting men. And in many mills Butterworth - 
Machines helped you to speed quality and quantity ° 
of output. Since 1820 the Butterworth Organization 
has served the Textile Industry—pioneering and build- 
ing machinery for the Wet End of Textile Finishing. 


H. W. BUTTERWORTH & SONS COMPANY, Philadelphia 25, Pa. 


TEXTILE FINISHING MACHINERY COMPANY DIVISION, Providence, R. I. ... 1211 Johnston 
Bldg., Charlotte, N.C. ... WoJ. Westaway Co., Hamilton, Ont.... ARGENTINA: Storer & Cia., Chacabuco 
443-49, Buenos Aires... BRAZIL: Oscar Bandler, Caixa Postal 3193, Sao Paulo ... CHILE: Schneiter 
& Cia. Ltda., Casilla 2864, Santiago . .. COLOMBIA: C. E. Halaby & Co., Apartado 139, Medellin. 
ECUADOR: Richard O. Custer, S. A., Quito . .. MEXICO: I. Slobotzky, Avenida U: iy 55, Mexico, 

. F. PERU: Custérdt Thommen, Casilla 733, Lima... URUGUAY: Storer & Cia, Lada., Calle 
Paysandu 1022, Montevideo... VENEZUELA: Herbert Zander & Co., Apartado Postel 1291, Caracas, 
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ETERNALURE DB 


For dulling and increased snag resistance. 


ETERNALURE 25 
For improving body and snag resistance. 


The use of the above finishes in the proper combinations 
insures hosiery of improved appearance and wear. 

Eternalure Resin Finishes are water dispersions of 
insoluble resins, especially ‘‘tailored’”’ for application to 
nylon hosiery. 

There are no toxicity or inflammability hazards in 
their use and may be applied without modification of 
existing equipment and in rotary or paddle machines in 
the same manner as conventional finishes. 

Eternalure Resin Finishes tighten and clarify the 
stitch. They impart increased body and snag resistance 
so that the hosiery may be handled with a minimum of 
irregulars. The appearance and hand of the hose is con- 


siderably bettered. 


Write for demonstration. 
ONYX OIL & CHEMICAL COMPANY 
JERSEY CITY, N. J 
CHICAGO + PROVIDENCE CHARLOTTE 
In Canada: Onyx O1t & CHEMICAL Co., Ltp., MoNnTREAI 
Toronto, St. JOHN 
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GENERAL DYESTUFF CORPORATION 


NEW YORK 





ARKANSAS CO. INC. 


Manufacturers of Industrial Chemicals for over 40 Years 
Newark, New Jersey 
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GOOD PRODUCTION, GOOD WORK, GOOD SERVICE 


At the beginning of the Twentieth Century when this Company 
was established, we began building Dye Jiggers for the rapidly 
growing production of silk mixture fabrics. The original Jig has 
been redesigned and improved from time to time to take advantage 
of new materials such as stainless steel and improved dyeing methods 
resulting from our growing experience with rayon, nylon, acetates 
and other fabrics. 


The machine illustrated herewith is modern in every respect. It 
is built in the customary Van Vlaanderen sturdy construction and 





designed to give years of trouble-free service. 


All parts, stationary or moving, that contact the dye liquor are made of stainless steel. Write for 
folder giving full description and specifications. 


VAN VLAANDEREN 


MACHINE COMPANY, 370 STRAIGHT STREET, PATERSON 3, 


World’s largest manufacturer of machinery for processing modern fabrics 





















AMIDAZO 
(Develop) 










ETHONIC 
(Level Dyeing 
Acid) 






AMIDINE 
(Direct) 


KROMEKO 
(Chrome) 


ACEKO 
(Acid) 










COMPLETE 
DYESTUFF 
SERVICE 





LAVOSAL 


(Fast to Salt Water 
and Washing) 















AMALTHION 
(Sulphur) 


CHROMAZINE 
AND 
CHROMACID 


Colors for Textile 














CAMACYL 


(For Acetate 
Rayons) 





SOL-AMIDINE 
(Light-fast, Direct) 





JOHN CAMPBELL & COMPANY, Inc 


75 HUDSON STREET * NEW YORK CITY 
TELEPHONE: BArclay 7-6228.6229 
BRANCH OFFICES AND WAREHOUSES: 
PHILADELPHIA BOSTON EAST CLEVELAND ATLANTA 






A New Synthetic 
Powdered Organic Detergent 






ATCOSYN for Cottons and Rayons 


Ideal for scouring or boil- 
ing off all types of fabrics, 
applicable in continuous 
machines, jigs, boxes and 
all types of skein and pack- 
age machines. 





















ATCOSYN for Dyeing All Types of Fabrics 


Used as a dyeing assistant 
or as a dispersing agent for 
all classes of dyestuffs. Su- 
perior dispersing agent for 
vat colors, both in box work 
and in vat pad dyeing. 
Promotes level dyeing and 
even shades. 


ATCOSYN for Washing Off After Printing 


Means brighter shades — 
crocking reduced to a 
minimum. 








Can be used as a soap 
assistant, eliminating any 
precipitates and resulting 


in easy rinsing. 
4: aa sx 
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Main Plant: CENTREDALE, R. |. e Branch Office: PATERSON, N. J. 
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If you play to WIN.. 
Know the FINISH 
Before You Start 

















@ When the competition is keen once again, someone must be 


‘ ji The Por 

the loser. Don’t let it be you. decided 
to use a 

" gen Dye 

Talk to your Fancourt field man. Let him show you the many The f 
GO 

new methods developed by Fancourt research during recent Orz 
GR 

months. Your future is stored in our test tubes of today. Blu 
AQ) 

Gre 

VA 

W. F. FANCOURT & CO pas 

. iF. . RE 

PHILADELPHIA, PA. After pr 


rinsed, | 
hination 


In the South, Woward A. Virkler, Greensboro, N.C. 





Soluing Finishing Problems Since 1904 Ve 
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ARIDYE C 

















How would YOU print this Paisley 
pattern on cotton dress goods? 


The Pontiae Finishing Plant. of Fruit Of The Loom. Ine.. coupling action and consequent destruction of the colors 
decided that the best and most economical method was where they touch one another. Use of Aridye Pigment Colors 
touse a combination of Aridye* Pigment Colors and Rapido- for the aqua and the green reduced color costs. Results: an 
gen Dyes. exceptionally clean print. an attractive color combination in 
The formulas were as follows: the close fit required on Paisley patterns, and comparatively 
GOLD... 16 parts Aridye Yellow FYG: 1 part Aridye low color costs. 
Orange FO cut 1:12 with Aridyve Clear. This Paisley pattern is typical of many in which Aridve 
GREEN ... 4 parts Aridye Yellow FYG, 1 part Aridye Pigment Colors can be used either alone or in conjunction 
Blue FC2G; 1 part Aridyve Green FJB cut 1:12. with various classes of dyestuffs to achieve color combinations 
AQUA ...4 — Aridye Blue FC2G; 1 part Aridye or other effects difficult or impractical to obtain any other way. 
Green FJB cut 1:2 When you have a printing or dyeing problem. why not discuss 
NAVY ...50zs. per gal. Rapidogen Navy blend in stareh it with an Aridye technical service man? Write \ridye Cor- 
paste. poration— Pioneers in Pigment Colors for ‘Vextiles—Fair 


RED... 602s. per gal. Rapidogen Red mixture. Lawn. N. J. 
After printing. the fabric was dried. acid aged. rinsed. soaped, 
rinsed, and dried. By using Aridye Pigment Colors in com- DASA SSN/ NINN 
hination with Rapidogens. Pontiac ran no risk of a pre- 
*Reg. U, S. Pat. Off. 


CHECK THESE 8 ADVANTAGES Avidye < 


Sharpness of Mark - Exceptional Fastness to Sunlight 


Uniformity of Shade - Fast to Washing -« Bright Col bo 
y a astness to Washing -°- Brig olors “gist $C C P 


o, 194 Economy - Ease of Application - No Impairment of Hand 
are AD. WADA 







ARIDYE CORPORATION - A SUBSIDIAR OF INTERCHEMIGCA ORPORATION -FAIRILA 
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Because “Cellosolve" 


compounds are good 
mutual solvents they 
are used in dry-cleaning 


soaps and in soluble oii; | 
for textile processing and 
metal-cutting. 


é 


Lacquers formulated 
with the mild-odored 
**Cellosolve’’ solvents 
have exceptional gloss 
and film toughness, and 
do not orange-peel. 























SOLUBLE 
Os 


=- LACQuERS 





TEXTILE 
DYEING — -. 


CHEMICAL 


SYNTHESIS 
LEATHER 


FINISHING 
Ha 


Because Methyl ‘‘Cello- i. be pre 
solve”’ flows evenly and Cellosolve’”’ solvents 

does not adhere to the 

machine, it is widely 

used in the heat-sealing 

of moisture-proof cello- 

phane. 


increase the solubility pe! 

of dyes, giving brighter pre 

shades. : 
In | 


all 


Used with water pigments Esters of the ‘'Cellosolve”’ 
and dye solutions, ‘‘Cello- compounds are finding ex- we 
solve”’ provides increased tensive application as plas- 
penetration, better flow, ticizers for synthetic resins the 
and an even finish. and elastomers. 
in 
ag 
sh: 
“Cellosolve” Solvents include: Methyl “Cellosolve,” “‘Cellosolve,”’ Butyl af 


“Cellosolve,“” Ethylbutyl ‘‘Cellosolve,““ Phenyl ‘“‘Cellosolve,““ Benzyl 
“Cellosolve,““ Methyl “Cellosolve’ Acetate, ‘‘Cellosolve’’ Acetate. 


Write for prices and further information on these versatile solvents. 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


L, 


UCC) 
30 East 42nd Street, New York 17, N. Y. 


SYNTHETIC 
ORGANIC 
CHEMICALS 





The word “Cellosolve” is a registered trade-mark of Carbide and Carbon Chemicals Corporation, 
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A SUPERIOR 
PENETRANT IN 
PACKAGE DYEING 





AN EXCELLENT 
DYE LEVELLING 
AGENT 
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OUTSTANDING 
WETTING AGENT 


EXCELLENT 
RE-WETTING 
PROPERTIES 













Hartex Duofol L, a sulfated condensation ent (rewetting property). In addition, Duo- 
product, is a clear amber oil possesstng su- fol L acts as a softening agent making its use 


I vents : ‘ A E ; : eat . 
lubility perior wetting, rewetting, and softening doubly advisable in sanforizing operations. 
— properties. It is clearly miscible with water Quantities as low as 4 oz. per 100 gallons 


in all proportions and retains its high surface have proved satisfactory for most applica- 
activity in the presence of hard water, salt, tions. 
alkali, or weak acids. 

Duofol L was developed for instantaneous HART PRODUCTS CORPORATION 
wetting in baths at all temperatures up to 1440 Broadway, New York, N. Y. 
the boil. 

It is recommended for dyeing operations 


‘ 1 d —_— d k oa ; “HARTEX PRODUCTS ~~ ae 
In general and specincally for vat and pack- Rayon Oils & Sizes Delustrants 
ave E14 y to xiV > yreater uniformi r of Nylon Oils & Sizes Leveling Agents 
Be dy — oe oa ty Kier Bleaching Oils Cationic Softeners 
shade. Finishing Oils Cotton Warp Dressings 
. ° ° . ° Synthetic Detergents Wetting-Out Agents 
When a solution of Duofol L is dried into Conditioning Agents Weighting Agents 


Scrooping Agents Mercerizing Penetrants 
Sanforizing Oils 
Splashproof Compounds 


a fabric, it renders the fabric highly absorb- 






Send for free booklet. ‘Mercer- 
izing and ALKAMERCE — The 
Ideal Dry Mercerizing Penetrant”’ 






a2SEQ Cf research 
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ANILINE & ALIZARINE COLORS 


TEXTILE CHEMICALS 


FINISHING MATERIALS 


FOR 


WOOL — COTTON — RAYON — ACETATE 
AND MIXED FIBERS 


NYANZA COLOR & CHEMICAL COMPANY, Inc. 


215 WATER STREET NEW YORK CITY 


AMERICAN DYESTUFF REPORTER 





W...... you bleach your goods in kiers, in package 
or other machines, by the cold bleach or by 
continuous steam bleaching methods, Becco 
Hydrogen Peroxide is the ideal bleaching agent. 
This is true whether you handle cotton, wool, knit 
goods, rayon or other natural and synthetic fibres. 
And remember that Becco Hydrogen Peroxide is 
very easy to handle. It is shipped in drums or tank cars. It 
can be pumped or automatically fed to the point of use. This is 
especially important for efficient continuous bleaching operation. 


Why not take advantage of Becco’s many years of specialized bleaching 
experience? Ask our engineers and chemists to advise you what 
system is most suitable for processing your goods, regardless 
of the type of fibre used. This bleaching “know-how” can 
now be yours, free. Write to 


BECCO SALES CORPORATION 


AGENTS FOR BUFFALO ELECTRO-CHEMICAL CO., INC. 
2 Sawyer Avenue, Buffalo 7, N. Y. 


New York Boston Philadelphia Chicago Charlotte 
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with aerotext softener H 


As a durable synthetic type softener for imparting supple drape 
and smoothness to a fabric, AEROTEX} SOFTENER H is unsur- 
passed. It is compatible with most of the synthetic resin finish- 
ing processes. 


It is composed of colloidal components blended on the 
alkaline side, and gee sen especially to insure ease of dispersion 
in warm water by ordinary stirring. 


It is highly efficient on wool, cotton and rayon, filling a long- 
felt need for a softener of this type which enters into perfect 
combination with most of the permanent type synthetic resins. 
AEROTEX SOFTENER H produces a finish of superior softness 
of handle. 

AEROTEX SOFTENER H may be used as a softening agent in 
anti-crease formulae with negligible effect on crease resistant 
properties. 

It has no tendency to discolor white goods or develop odors. 

Goods treated with AEROTEX SOFTENER H have negligible 
tendency to scorch under a hot iron. 


Gas fading of acetate colors is not increased by the use of 


AEROTEX SOFTENER H. 


In addition to these qualities, AEROTEX SOFTENER H is also 
an excellent wetting agent, and no other wetting agent need 
be used with it. 


AMERICAN CYANAMID COMPANY 
TEXTILE RESIN DEPARTMENT 


BOUND BROOK, NEW JERSEY 
New York + Chicago + Boston + Philadelphia + Charlotte + Providence 


LANASET* RESIN SHEERSET; RESIN . LACET}; RESIN 
tTrade-mark of American Cyanamid Company *Reg. U. S. Pat. Of 
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“More and more of | and less” 


aptly summarizes the long-term 
trend in feminine raiment. And 
also underscores the ever-increasing 
importance of the designer and the 
colorist in transforming whisps 


of textiles into wanted creations. 


Ever alert to the changing mode, 
National Aniline offers specialized 
assistance on your color problems 
... constructive help solidly based 
on America’s oldest and broadest 
experience in aniline dye production, 


formulation and application. 
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Photo Courtesy Charlottesville Woolen Mills 


Use S/V Woolrex Oils to Lubricate 
and condition your wool stocks 


@ Here, on the spinning frames, you can 
count on S 
yarn strength and reduce yarn break- 
age to a minimum. 

The reason: These outstanding wool 
oils penetrate uniformly into each in- 
dividual fibre of your stock. They 
keep the fibres soft and pliable during 
spinning, so that the rovings draw out 
evenly without breaking. 


3/V Woolrex Oils to increase 


On the cards, you get longer runs 
before stripping is necessary. These 
oils are free from gum-forming ten- 
dencies. Wool oiled with these prod- 
ucts will not discolor in long storage. 

S/V Woolrex oils scour out easily 
in conventional operations with mini- 
mum amounts of soap. Get full details 
from your Socony-Vacuum Repre- 
sentative. 


INVESTIGATE 


SOCONY-VACUUM 
PROCESS PRODUCTS 


May 20, 1946 


* REPORTER 


Better, Lower-Cost 
“PROCESSING 
for ALL Textiles 


WOOLENS 
S/V Woolrex Oils 


Improve carding and spinning. 
Scour out easily. 


* 


WORSTEDS 
S/V Worstex Oils 


Lubricate stock uniformly, im- 
prove spinning. 


WATER REPELLENTS 
S/V Fabrisecs 
Give inexpensive water re- 
pellency. 


x 


FINISHING 
S/V Finishing Oils 


Plasticize starch mixtures. 


* 


SANFORIZED PROCESS 
S/V Finishing Oils 
Insure quick, uniform re-wet- 
ting during sanforized processes. 
RAYON PROCESSING 
$/V Rayon Oils 
Lubricate, soften and deluster 

rayon fibers. 
7. 
CORDAGE 
Special Oils, Waxes 
Provide waterproofing, lubri- 
cation and softening. 


a 


MILDEW PROOFING 
S/V Copper-Naphthenates 


Prevent fungus growth and 
increase fabric life. 


SOCONY-VACUUM OIL CO., INC. 
26 Broadway, New York 4, N. Y. 
and Affiliates: Magnolia Petroleum 
Co.,General Petroleum Corp.of Cal. 
Tune In “Information Please” 
Monday Evenings, 9:30 E.D.T.—NBC 
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..- SPOTTING 


... WHITE EDGES 


.. STREAKING 
with LIXATE BRINE! 


««.it’s the perfect dye exhausting agent : 




















You can put an end to a common 
cause of uneven dyeing by using 100% 
saturated Lixate brine instead of dry 
salt as your dye exhausting agent. Since 
Lixate brine is salt in liquid form it 
will give you better results and im- 
proved quality —for when added to the 
dye bath it is tmmediately diluted and 
dispersed throughout. This stops spot- 
ting, white edges or streaking due to 
the concentration of salt in one spot. 


TO Tee 
WATER ‘sorre 






ROCK SALT-= <5 > 


Lixate brine helps to maintain uni- ts ree Sa 


> 

. ° ° OYEING MACHINES 

formity of shades and colors in differ- FLOW SHEET SHOWING LIXATOR IN TEXTILE MILL 
ent batches for it is always 100% satu- 


rated as each gallon of Lixate brine con- | 





tains 2.65 Ibs. of salt—and dilution to any desired de- The same brine from the Lixator serves both your dye 
gree is easy and accurate. vat or machine and your Zeolite Water Softener. Made 
Due to the uniform distribution of Lixate brine very from Sterling Rock Salt, Lixate brine supplies 100% 
excellent and desirable results are obtained by adding saturated, crystal clear brine which exceeds the most 
5-10% Lixate brine to the final rinse. In hosiery this exacting chemical purity requirements. Your Lixator 
stops bleeding. Raw stocks dry better, card better, spin and rock salt storage may be located conveniently near 
better with less breakage and waste due to fuzz loss. your railroad siding—with brine piped throughout your 
Yarn and cloth generally work better. plant. Write for further particulars today. 





> ‘any 






"We're sticklers for level The 
dyeing, and that' S why we ’ be 
use Lixate prine," 


declares W. G. HIGGINS, 
Executive Vice-President, 
United Piece Dye Works, Lodi, N. J. 


Our 26-page free booklet, ‘“The Lixate Process for 
Making Brine,’ gives dozens of reasons why you, 
too, should use Lixate brine in your dyeing. Send 
for it today: 

INTERNATIONAL SALT COMPANY, INC., Dept. ADR-5,Scranton, Pa. 





Stocess 


l i 
_ {I } | FOR MAKING BRINE 
Tat | 





Name a = 

Firm en — sine x * ve 

Street 

City State INTERNATIONAL SALT COMPANY, INC 
Cp Se _—_____} Scranton, Pa 
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Its 2-Way Action 
Brings 20-Way Benefit To Your Goods 


NOPCO FUA REVOLUTIONARY 


elf Scouring 


BENEFIT 1. 
100% FATTY—CONTAINS NO MINERAL OIL 


Benefit 2. Nopco FUA is non-oxidizable. 


BENEFIT 3. SPEEDS UP CARDING 


Benefit 4. Nopco FUA won't gum up the cards. 
There is considerably less “loading up” on the 
clothing, which results in an appreciable saving 
in stripping time. Benefit 5. It has anti-static 
properties that cut down fly in carding and pro- 
duce a rounder, loftier roving. Being a fatty 
product, Nopco FUA penetrates and nourishes 
the leather rub rolls and condenser tapes, leav- 
ing them soft and preserving the natural life 
and cushion of the leather. 


BENEFIT 6. IMPROVES YARN PRODUCTION. 
Benefit 7. With Nopco FUA, the original loft and 
resiliency of wool fibers is maintained. Benefit 8. 
It prevents “bearding,”” a common cause of fiber 
weakening. Benefit 9. It helps increase yarn’s ten- 
sile strength. Benefit 10. It will not become set 
in the yarns during steaming nor in the goods 
after steaming and crabbing. 


BENEFIT 11. FULLS AND SCOURS 
WITHOUT SOAPS OR DETERGENTS 


Benefit 12. Nopco FUA acts like an oil on the fibers 
and like a soap in the wet finishing operation. 


NOPCOFUA 


SELF - FULLING 
SELF-SCOURING 
WOOL Ol 


Self Falling 


WOOL OIL! 





Benefit 13. The 3% Nopco FUA and water solu- 
tion originally added to the stock gives “‘hard-to- 
believe” fulling and scouring results, without the 
addition of soap or detergents. Some mills have 
found even lower percentages of Nopco FUA 
highly effective. Benefit 14. Nopco FUA leaves the 
stuffing box and folds in the same manner as 
when soap or detergents are used. Benefit 15. It 
makes for appreciable saving in rinsing time. 


OTHER ADVANTAGES OF THIS NOVEL 
TEXTILE LUBRICANT 


Benefit 16. Nopco FUA is more compatible with 
fugitive tints than any similar product. Benefit 17. 
Nopco FUA aids level piece dyeing. Benefit 18. It 
eliminates need of excessive alkali. Benefit 19. 
It gives extremely low ether extraction. Benefit 
20. it helps remove pitch or tar easily. Nopco FUA 
makes all of these 20 benefits possible, at no ma- 
terial increase in cost! 


Actual production shows that Nopco FUA is the 
most outstanding self-fulling and self-scouring oil 
yet developed. For better wool processing, write 
for fully informative Nopco Data Bulletin. 


NATIONAL OIL PRODUCTS COMPANY 


BOSTON HARRISON, N. J. CHICAGO 
CEDARTOWN, GA. RICHMOND, CALIF. 


Dp 


EVOLVED THROUGH RESEARCH 
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Whit bind of Nolse 
Doe Kestath Wouke ? 


Research used to be a quiet thing — one of 
those taken-for-granted operations upon which 
the world depended for new developments, 
never quite realizing how or why. 


Today, research makes more noise. It echoes 
in the concussion that blasted two cities off 
the face of the earth. It is reflected in a queue 
of people, blocks long, waiting to buy nylons. 
It is the difference between life and death 
when heretofore-incurable diseases set in. It 
is high-octane gasoline, modern plastics, elec- 
tronics. It is the future of industry and the 
world. 


Control of Forces Needed 


Research has reached the point where, to 
quote a giant industrialist, ‘. . . our scientific 
and technological development has so far out- 
distanced our social engineering, that we have 
no choice but to turn our full powers of 
creative imagination to control the forces we 


PRODUCTS: STEARIC ACID @ 
HYDROGENATED FATTY ACIDS 


HARDESTY 
WHITE OLEINE ®@ 


w:c: 


HARD 


AMERICAN DYESTUFF REPORTER 


REDOIL °@ 


have unleashed and to bend them to man’s use 
rather than to his destruction.” 

Hardesty research is still the quiet kind, 
directed toward the discovery of new products 
and new methods. Hardesty laboratory tech- 
nicians, with long experience in the chemistry 
of fatty acids, provided many answers during 
the war to the shortages of imported raw 
materials. The high quality so inherent in 
every Hardesty product is a direct outgrowth 
of this research and experience. No matter 
what your manufacturing process may be, it 
you can use a Hardesty product it will pay you 
to keep in touch with us. Greatly expanded 
facilities, a fund of technical knowledge and 
experience are ready to contribute to solving 
your problems. Write today for information 
and samples. W. C. HARDESTY COMPANY, 
fl East 42nd Street, New York 17, N. Y. 
Factories: Dover, Ohio; Los Angeles, Calif.; 
Toronto, Canada. 
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Ciba Service extends from our 


laboratories through to your 
finished product. 
it’s “Yours for the Asking’”’. 
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Whether you’re a processor of rayon hosiery, knitted fabrics, 
or woven piece goods, Olate can help you turn out a finished 
job which has “‘sale-ability” written all over it. This pure, 
neutral, low titer soap has a firmly established reputation for 
exceptional detergent, lubricating, wetting out, and 


penetrating properties. And for unusual safety to fiber and fabric. 


FOR YARN FINISHING 


Olate-scoured yarns give fabrics the pleasing finish and 


handle which contribute so much to eye-appeal FOR HOSIERY 
and sales-appeal in the finished product. Scouring . SCOURING AND DYEING 
is thorough . . . rinsing is fast and complete. Protection 


: eR ie Count on unusual freedom from un- 
against oxidation, rancidity, and odor development b i 
: : even dyeing when you scour hosiery 
is exceptional. . 

with Olate. Count on top speed, too, for Olate’s 


cleansing action starts the minute its fluid 
FOR SCOURING AND solutions penetrate the hosiery. Incidentally, Olate 
DYEING WOVEN PIECE GOODS costs you less than most proprietary scouring oils. 
AND KNIT FABRICS 
Olate’s gentle cleansing, lubricating, and wetting Poclirr4e J Z 
out properties provide important advantages in scouring 


and dyeing fabrics. You'll see these advantages in terms 


of exceptional freedom from such trouble makers as 
uneven shrinkage, streaks, dye blotches, and chafe marks. 
Countless textile mills report that Olate’s processing 
performance is helping them guard against costiy, 


wasteful tie-ups and rejects. There's a place in your 


plant where Olate can be helpful. Safe and eygiuent for é. G 
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In 70 seconds’ running time, this new SMITH-DRUM Package 
Extractor will reduce moisture content to 42%! This means a 
big saving in both steam and electricity. 


Labor costs are also reduced because loading and unloading 
are so simple that even a girl can operate the machine. Total 
cycle, including loading and unloading, is 2 minutes. This new 
machine also completely reshapes the package, resulting in 
better appearance and less waste in winding. There is no pos- 
sibility of crushing the tubes. Complete information will be 
sent upon request. Write, wire or telephone .. . 


SMITH, DRUM & COMPANY, Allegheny Avenue at 5th Street, Philadelphia 33, Pa. 
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@ Oratol L-48 is well worth meet- 
ing! This Sulphonated Hydroxy 
Amide paste has unusual deter- 


gent and emulsifying properties 


and gives a heavy, continuous 
foam— points of real interest in 
any print wash. boil-off, or other 
dyehouse job. 

You ean use Oratol without hes- 
itation in either slightly acid or 


alkaline solutions. It is unaffected 
by hard water or metallic salts, 
prevents the formation of lime 
soaps. It may be used alone as a 
full boil-off or, in lesser amounts. 
as a wash for printed fabrics. 
When used in conjunction with 
soap, it increases the stability of 
the soap and prevents the forma- 
tion of soap curds with lime. 


JACQUES WOLF « co. 


PASSAIC, N. J. 


OTHER PLANTS: CARLSTADT, N. J. - LOS ANGELES, CALIF. 


WAREHOUSES: Providence, R. |., Philadelphia, Pa., Utica, N. Y., 
Chicago, Ul., Greenville, S. C., Chattanooga, Knoxville, Tenn. 
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(Non-ionic higher fatty 
acid ester) 





Protect acetate colors 


VELVAMINE GE 


Produces a soft mellou finceh! 


Velvamine GF is a blend of amines and softeners 
designed to protect acetate colors 
from gas or fume fading. It resists removal 
by drycleaning and, when used on mixed fabrics, 
has a minimum effect on the shade 
and light fastness of the direct colors 


Velvamine GF produces a soft, full hand 
and does not affect the appearance of the treated fabrics. 


Velvamine GF is compatible with resins. 


gelatine, glue, starches, dullers and similar finishing compounds. 


REFINED th alien tie COMPANY 
Lyndhurst New Jersey 
* Manufacturers of PERMA-CIDE, the approved, outstanding, mildew-proofing agent 
Southern Representative: DYER S$. MOSS, 1301 Liberty Life Bldg., Charlotte, North Carolina 

E. L. LEGG, P. O. Box 597, Providence, R. |. 
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Blue GNXX 
Blue GDNN IBC 


BLUE 


Navy Blue of good fastness at a 


for producing bright Blues in 


HESE azoic colors, for printing ; H( 
cotton, linen or rayon, produce ‘7 \HE outstanding soluble vat color 4. 


low cost. In combination with the 
Pharmasol Yellows they produce deep 
Browns. 

PHARMASOLS are stabilized solu- 
tions, adjusted to the most practical 
concentration, which can be easily 
applied with a maximum of efficiency. 

PHARMASOLS do not decompose 
and thereby they overcome the other- 


any depth, of excellent fastness. 
is Indigosol Blue IBC. It is suitable 
for dyeing, padding and printing on 
cotton, linen or rayon (excepting 
acetate fibers) where maximum fastness 
is required. 
Indigosol Blue IBC is an important 
member of the group of very fast 
Indigosols, all of which are readily 
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451-453 Washington Street, New York City 
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THE ARMY'S 


WATER REPELLENT CLOTHING 


DR. J. E. SIMPSON 


Research and Development Branch, Military Planning Division, 
Office of the Quartermaster General, Washington, D. C. 
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INTRODUCTION 


The object of this first article is to pre- 
sent a panoramic view of the principal 
efforts and achievements in the develop- 
ment of water-repellent clothing, and the 
principal lines of investigation which the 
Army now thinks should be pursued in 
an effort to keep men dry and comfortable 
for long periods of time. The intent is 
to give the highlights of the principal 
work undertaken, the institutions affili- 
ated with each specific phase, and a brief 
discussion of laboratory test methods, field 
tests, and actual use experience of the 
various water-repellent clothing items. In 
the work herein discussed, the Research 
and Development Branch, Military Plan- 
ning Division, Office of the Quartermaster 
General, has been responsible for the di- 
tection and the coordination of these ef- 
forts and the utilization of the findings. 


STATUS OF WATER REPELLENCY AT THE 
BEGINNING OF WORLD WAR II 

The actual water resistance of a finished 
8arment under use conditions represents 
the summation of a great number of fac- 
tors. Ascertaining what these factors are 
and determining their specific effects upon 
performance have been, and still are, tre- 
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EDITOR’S NOTE 

Some of the information contained here- 
in has been referred to in publications and 
speeches made by persons directly or indi- 
rectly interested in rain-resistant garments. 
However, this article by Dr. Simpson, of 
the Research and Development Branch, 
Military Planning Division, Office of The 
Quartermaster General, is the first pres- 
entation of the complete story from the 
stand point of the Army. He has outlined 
herein the and development 
which was directed by the Quartermaster 
Corps to give the American soldier the 
very best water-repellent clothing possible 
during the recent War. The importance of 
this research with respect to the applica- 
tion of the results to the development of 
improved wuater-repellent clothing for 
civilian wear can hardly be overestimated. 

A series of technical papers dealing with 
the principal phases of the research, devel- 
opment, and production problems, includ- 
ing descriptions of new test methods, is 
being prepared. These will appear in 
early issues of various journals in the 
fields of textiles and garments, and will 
emanate from the laboratories and organ- 
izations participating in this research and 


development program. 


research 





mendous problems. In the early days of 
the War, lack of this knowledge was 
largely responsible for the many different 
views concerning how to keep men dry. 
The test methods accepted at that time for 
water repellency (surface spray, hydro- 
static pressure, and water absorption—all 
under static conditions) gave scanty evi- 
dence of true performance. Laboratory and 
field reports at the beginning of War were 
highly conflicting. Most of the data were 
for garments of unknown finish, fabric 
and design, which had _ been 
and serviced under conditions. 


worn 
varied 
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Actually, the chief value of the early in- 
formation was to emphasize the urgent 
need for systematic consideration of care- 
fully controlled specimens of sufficient 
number to yield significant statistics. 


Water-repellent finishes are discontinu- 
ous films which, because they do not close 
the interstices, permit the passage of water 
vapor through the fabric. On the other 
hand, waterproof finishes are considered to 
be continuous films supported or rein- 
forced by a fabric layer, and do not permit 
any appreciable passage of water vapor. 
Everyone who has worn a rubber raincoat 
(which has a continuous film) realizes the 
serious deficiency of a garment which 
lacks the ability to dissipate perspiration. 

Prior to this country’s entry into World 
War II, treatment of heavy cotton tent 
fabrics consumed by far the greater pro- 
portion of water-repellent products al- 
though some attention was given to treat- 
ment of sport and other clothing for 
outdoor wear. Obviously the requirements 
for clothing are much more complex than 
those for tentage arid equipage items—for 
example, such factors as color, appearance, 
“hand,” odor, the possibility of skin irri 
tation, stability to wear, and durability 
to various cleaning procedures must be 
considered. The early treatments of cloth- 
ing fabrics followed the principles used 
in treating tentage. Although there were 
many modifications, these consisted essen- 
tially of a two-bath application of soap 
and aluminum salts, which resulted in the 
formation of aluminum soaps. During the 
1930’s the demand for a simpler process 
resulted in the development of a single 
treatment to accomplish the same purpose. 
This type of product was usually an emul- 
sion of aluminum salts and paraffin wax. 
The emulsion-type soon 
adapted to treating garments at the end 
of the laundering process. This afforded 
an easy method of giving water resistance 


repellent was 
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at a very low cost, but these finishes had 
no durability to either laundering or dry 
cleaning. Considerable experimentation 
with durable water-repellent finishes for 
cotton had been made in England, Ger- 
many, and elsewhere in Continental 
Europe during the 1930’s. An important 
contribution to the American textile indus- 
try was the Dupont Company’s product 
known as Zelan, designed for mill appli- 
cation. The fabric was impregnated with 
an aqueous solution of this material, dried, 
and then heated sufficiently to cause ther- 
mal decomposition of the compound. The 
decomposition products were believed to 
chemically unite with the cellulose there- 
by producing a covering of long-chain 
hydrophobic groups. Other products of 
similar chemical types 
other companies in 


somewhat were 


developed by this 
country. 

These finishes had several advantages 
over the old aluminum-soap and alumi- 
num-salt-and-wax types. They had more 
resistance to laundering and dry cleaning; 
they could be uniformly applied; they did 
not affect the odor, color, or drape of 
the fabric. For civilian rain garments, 
which ordinarily are seldom cleaned, these 
finishes enjoyed marked success. The 
and aluminum- 
soap products were then known as “non- 
durable” finishes and these newer water 
repellents as “durable” finishes. However, 
it should be noted that the term “durable” 
is, at best, a relative term. 

The water-repellent garments available 
on the civilian market at the outbreak of 
the war would usually resist light showers 
of a few minutes’ duration 


aluminum-salt-and-wax 


without sig- 
nificant wetting or water penetration. 
However, after a few weeks of wear this 
protection was considerably lessened, and, 
if the owner had the garment cleaned, 
especially dry cleaned, he would prob- 
ably get wet in the next rain of any dura- 
tion. Some of the better cleaning establish- 
ments would apply emulsion-type water 
repellent products after the cleaning proc- 
ess, and a few of them had their own 
secret formulas for solvent-applicable re- 
pellents. Most of these “secret formulas” 
consisted of paraffin wax dissolved in 
Stoddard solvent (supplemented occasion- 
ally by small amounts of rubber com- 
pounds). 

Durable water repellent products and 
the proper techniques of application were 
not developed overnight. It is no small 
wonder that in the first few years after 
their introduction to the American Tex- 
tile industry many of the so-called durable 
finishes began to be designated “semi- 
durable finishes” as they proved to be 
resistant to only one or two launderings 
or a short period of normal wear. There 
were other factors, not recognized at the 
time, which contributed to the oftentimes 
poor performance of these garments—fab- 
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ric construction and garment design. The 
textile finishers believed a good finish was 
the whole answer. believed that 
fabrics and design features then prevalent 
in manufacture of water resistant trench 
coats and hunting jackets would provide 
adequate protection if given the proper 
finish. But garments embodying these con- 
cepts all too often failed to keep the 
wearer dry. 

In spite of their shortcomings, water 
repellent garments had become increas- 
ingly popular with the public as they were 
more comfortable to wear, did not become 
sticky on hot days, permitted perspiration 
to escape, and did not stiffen during cold 
weather. The Quartermaster Corps, recog- 
nizing their possibilities, had encouraged 
development of both durable and non- 
durable finishes, and had had experience 
in applying them to certain Army cotton 
fabrics used for outer garments which 
were largely of single-layer construction. 

Even before Pearl Harbor there was 
one type of water-repellent outer garment 
adopted for general use. This was the 
field jacket, which consisted of an outer 
layer of 5-ounce poplin with a durable 
finish and an inner layer of 12-ounce wool 
flannel which was not repellent. At the 
beginning of World War II several spe- 
cial-purpose uniforms also had been de- 
signed, using the principle of a layer of 
water-repellent-treated fabric over a layer 
of untreated wool fabric. These were par- 
ticularly for men in tanks and other com- 
bat vehicles operating in cold climates. 
There were also outer uniforms of water- 
repellent cotton fabric to be worn over 
wool clothing. These were for mountain 
and parachute troops. 

Cotton fabrics, rather than wool, were 
chosen for outer garments for several rea- 
sons: greater wind resistance, a more 
plentiful supply, could be cleaned easier 
from the standpoint of field requirements, 
were less bulky, and could be made more 
water resistant. 

The successful use of these special uni- 
forms and the utility of the field jacket 
for moderate weather, both in training 
and in the first winter of war in North 
Africa, led to the development of im- 
proved water-repellent-treated cotton outer 
garments for all troops in all areas of the 
world where cool or cold weather was 
to be encountered. In general, the “layer- 
ing principle” was adopted, in which the 
outer garments gave protection against 
wind and rain, and the underneath ones 
were combinations of wool clothing for 
insulation. The combinations could be 
varied for different climates. 

However, because of the problem of 
differential in shrinkage between the wool 
and cotton fabrics produced by field laun- 
dering, it was considered impractical to 
continue to combine the wool and cotton 
in one garment. Therefore the outer gar- 
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ment was later made of two layers of 
wind-resistant, water-repellent cotton fab. 
ric and the thermal insulation was regu. 
lated by varying the amount of wool gar. 
ments underneath. This afforded a bette, 
fitting garment and permitted optimum 
body movement. 

Prior to World War II, all of the Quar. 
termaster Corps research and developmen 
on water repellency of clothing items was 
done at the Philadelphia Quartermaste 
Depot. This work had been rather limited 
because of curtailment of many Army pro. 
grams during peacetime. The chief work 
done at this Depot up to the beginning of 
the war was liaison work with leading 
industrial concerns and consisted of evaly. 
ating commercial finishes and fabrics used 
for Army garments. These garments te. 
flected a compromise between the military 
clothing of World War I and civilian 
sportswear. For a long time the impor. 
tance of actual wear testing of garments 
had been recognized, and a shower room 
had been constructed for the purpose of 
ascertaining comparative values of finished 
garments. This shower room, although 
perhaps the best installation of its kind in 
this country, was not too satisfactory be- 
cause the fall of water from the shower 
did not simulate rainfall and the room 
did not afford wear conditions compar- 
able to those of field usage. 
did afford some means of evaluating gar- 
ments under controlled conditions. These 


However, it 


shower-room tests were helpful in making 
rapid decisions affecting millions of yards 
of fabrics and on garment designs, which 
had to be made without advantage of long- 
range research. 

By 1941 the Army had become inter. 
ested in the development of non-durable 
repellents which could be applied after 
In the early part of 194 
active work was undertaken with a num: 
ber of companies which had begun to 
manufacture such products, and a com 
tract was made with the National Asso 
ciation of Dyers and Cleaners to furnish 
laboratory and plant facilities for evaluat 
ing these products and to develop suit 
able application procedures. In Septem: 
ber of 1942 the specification for nor- 
durable-type products was revised to pfo- 
vide both a solvent-type product (which 
could be applied at the end of the dry 
cleaning process) and an emulsion-type 
product (which could be applied at the 
end of the laundering process). 

The Army personnel was divided ovet 
which type of repellent best met the mili 
tary needs. One group believed that nor 
durable finishes, which were cheaper and 
more plentiful, gave as good protectioo 
between cleanings as durable finishes; the 


dry cleaning. 


other group staunchly supported the dur 
able finishes principally on the basis tha 
re-treating of garments in the field coull 
not be done when needed. However, until 
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valid data could be obtained with respect 
«o the relative merits of the durable and 
non-durable finishes, cotton fabrics used 
for rain protectant garments were re- 
quired to have a durable water repellent 
fnish. The specification for such a finish, 
in 1942, stated “Zelan or equal” meeting 
certain requirements for hydrostatic pres- 
sure and surface spray (a) initially, (b) 
after three launderings, and (c) after three 
dry cleanings. However, in December 
1942, the test values had to be reduced 
as there were insufficient water repellents 
complying with the specifications to meet 
fabric production demands. In order to 
counter-balance the deterioration of the 
durable finish during the life of the gar- 
ment, the application of either aqueous 
or solvent type non-durable water repel- 
lents after each laundering or dry cleaning 
of water repellent clothing items was made 
mandatory in December of the same year. 

From the development work done, the 
wear experience obtained, and the prob- 
able course of the war as visualized dur- 
ing 1942, it was increasingly evident that 
the performance characteristics of rain 
and wind protectant garments would have 
to be greatly increased to meet the desired 
military characteristics. 

THE REDEFINITION OF THE PROBLEM 

The entire project for investigation of 
water-repellency was reorganized late in 
1942. It was decided that every theory 
and practice would be critically examined, 
additional performance factors would be 
determined, and the problems redefined 
for more logical approaches. A major ob- 
jective was to determine what factors af- 
fect the performance of  rain-resistant 
clothing, how these factors could be meas- 
ured, and how the findings could be used 
lo make better garments. 

One of the first undertakings was to be 
the correlation of laboratory tests with 
actual use experience. It was recognized 
that new test methods probably would 
have to be developed before such correla- 
tions could be made, i. e., the test methods 
must relate to relevant functions of the 
item tested. 

The only available criteria before the 
War were in terms of civilian garment re- 
quirements as to the kind of protection 
needed and the servicing requirements. 
At the beginning of the War when our 
Army was still largely in posts and sta- 
tions in this country which had fixed in- 
stallations comparable with civilian facili- 
lies, it is no small wonder such servicing 
requirements dominated the 
pellent developments. It 


water re- 
was necessary 
(0 guide development toward military re- 
quirements, as divorced from civilian re- 
quirements, to give the soldier in the field 
adequate protection from wind, rain, cold, 
heat, etc., so that he would be an efficient 


combat man. The military characteristics 
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Water Pipes and Nozzles for Producing Rainfall Showing Some 


of the Control Devices. 


of repellent garments were redefined to 
meet more adequately the combat sol- 
dier’s requirements where the items are 
subjected to long periods of wet mechani- 
cal action and the abrasive action of mud 
and grime, where the clothes are nearly 
always laundered rather than dry cleaned 
and are never pressed; and the dozens of 
other factors peculiar to war theater con- 
ditions. 

The new program was divided logically 
into four divisions: (1) the hydrophobic 
finish of the fabric, (2) fabric construc- 
tion, (3) garment design, and (4) the prob- 
lems of servicing the finished garment. 
The ideal program would have under- 
taken the work chronologically in the 
order as listed, but the urgency of warfare 
would not permit this method of solution. 
It was necessary to begin with the prod- 
ucts, test methods and knowledge already 
available, and gradually evolve better an- 
swers through as much simultaneous effort 
as possible. 

THE WORK UNDERTAKEN BY THE 
QUARTERMASTER CORPS 

During the first year of the War a large 
proportion of research and development 
work had been attempted on a voluntary 
basis with various manufacturers and re- 
search organizations, but this method did 
not prove successful. Industry wanted to 
help, but its chief handicap was lack of 
personnel. A significant decision was made 
by the Quartermaster Corps, in the rede- 
finition of problems of water repellency, 
to negotiate research contracts with organ- 
izations which were in a position to make 
contributions on specific phases of these 
problems. Thus a comprehensive research 
and development program was started in 
Quartermaster Corps laboratories, at field 
testing stations, and in various research 
organizations. 
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At the time of redefining the water- 
repellency problems there were not suffi- 
cient laboratory data and field experience 
to prove whether non-durable or durable 
finishes were more advantageous from the 
standpoint of the hydrophobic condition 
maintained in the fabric between servic- 
ing times. However, the realization that 
field conditions of mobile warfare would 
never permit constant re-treating of these 
garments made even the most skeptical 
people admit that if water repellency had 
any military advantage at all, it would 
have to be in the garment prior to issue— 
treatment or rejuvenation of the finish 
during the garment’s life would be only 
problematical. The Quartermaster Corps 
therefore reiterated and continued its pol- 
icy of requiring its cotton fabrics used in 
outer garments to have a durable water- 
repellent finish which met the existing 
specifications. There were two big prob- 
lems that demanded solution as soon as 
possible: (1) to determine which (if any) 
finishes met the military requirements, and 
(2) to develop test methods for measur- 
ing required characteristics and to cor- 
relate these with actual field performance. 
A program of research and development 
was immediately started to solve them. 

The first step was to get satisfactory 
water-repellent finishes. But finishes can- 
not be studied alone; they must be applied 
to fibers, yarns, or fabrics for evaluation. 
With the exception of the Draves wetting 
test for yarns, there were practically no 
in existence for measuring water 
repellency of fibers and yarns. Further- 
more, it would be more difficult to devise 
test methods for fibers and yarns which 
would simulate wear conditions than test 
methods utilizing fabrics. Fabric was 
therefore chosen as the medium for study- 


tests 


ing finishes. 
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Testing of Garments for Water Resistance under Conditions of 
merely Walking in the Rain. 

This test is used to measure clothing performance for men doing 
guard duty and similar relatively inactive duties. 





Considerable progress had been made 
already in the development of wind-resist- 
ant cotton fabrics which were being used 
in water-resistant garments, and which 
could be used for the initial study of 
finishes and garment design. It was de- 
cided that to further simplify the investi- 
gation one fabric from a carefully selected 
lot would be used. A standard lot of 
Type II 5-ounce poplin was chosen be- 
cause it was the most extensively used 
water-repellent fabric at the time and was 
one which was well adapted to laboratory 
studies. This lot of fabric was used for 
studying all commercially available dur- 
able and non-durable water repellent fin- 
ishes. 

After careful 
mercially available finishes appeared to 
satisfy the requirements sufficiently to 
justify extensive testing. Approximately 
350 yards of the standard lot of Type II 
poplin was forwarded to each of the ten 
manufacturers with the request that he 
the application of his finish, 
at any finishing plant he chose, so that 
the finished goods was a typical produc- 
tion lot. All of the fabrics were Sanforized 
after water-repellency treatment. Unfor- 
tunately, two different samples of fabrics 
furnished to 


consideration, ten com- 


supervise 


one of the manufacturers 
were lost and it was impossible to get a 
sample of finished goods in time to in- 
clude it in the field test. Nine different 
finishes were actually included in the test- 
ing program. 


A. Field-Testing Finishes for Durability 

A part of the yardage of each finished 
fabric was made into two-layer M-1943 
mountain jackets and the remainder was 
retained for laboratory research purposes. 
Although the jackets were ready for field 
wear in June, 1943, suitable weather con- 
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ditions for the tests were not available 
until late Fall. The Quartermaster Board 
at Camp Lee, Virginia, subjected the gar- 
ments to most of the usual Army activities, 
including drill, field maneuvers, mounted 
and dismounted guard duty, use by me- 
chanics and vehicle drivers and general 
workers. All finishes were 
equally represented in the activities. The 
principal objective of the test was to sub- 
ject these garments to wear conditions 


camp nine 


which soldiers encounter and to determine 
the durability of the finishes by measuring 
the hydrophobic condition of the fabric 
after different periods of wear. 

General experience had indicated that 
this type of garment would probably re- 
ceive two or three wet cleanings or dry 
cleanings during its normal lifetime. From 
experience with other Army outer cloth- 
ing, plus confirmatory observations during 
this wear test, an equal number of jackets 
of each finish were withdrawn, according 
to the following plan, as representing sig- 
nificant wear conditions: 

Set No. 

wear only. 


1—Subjected to six weeks of 


The remainder of the garments were 
given laundering with a 
thetic detergent by Mobile Laundry 
Formula I and subjected to additional 


one syn- 


wear. 
Set No. 2—Subjected to 12 
wear plus one laundering at the end 


weeks of 


of the first six weeks. 

The remainder of the garments were 
again laundered and subjected to ad- 
ditional wear. At the end of 18 weeks 
the garments did not appear to be 
sufficiently worn to be withdrawn; 
therefore they were again laundered 
and subjected to additional wear on 
selected areas of the combat course. 
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Set No. 3—Subjected to 18 weeks of 

wear, plus one laundering at end of 
6 weeks, 12 weeks and 18 weeks, pla 
accelerated wear on _ the 
course. 
When Set No. 3 was withdrawn the 
garments had begun to fray slight 
at the cuffs and at the lower fron, 
the major portion of the garmens 
life was believed to have been ¢. 
pended. 

Set No. 4—Subjected to the same weg 
and treatment as Set No. 3 excep 
that the garments were given a com 
mercial dry cleaning prior to ea 
laundering (a total of three dry clean. 
ings). 

Only one dry-cleaned set was withdrawn 
to avoid spending time considering factor 
not closely related to combat requirements 

All jackets were bisected vertically an 
divided into two composite sets. One s 
was tested as received (wear plus soilage 
and the other set was given a mild laus. 
dering prior to testing (wear only). h 
this way it was possible to differentiate 
between actual degradation of finish and 
decrease in performance caused by soilage 
The laboratory measurements were mat 
by the Textile Foundation. 

In brief, the following information wa 
obtained from the field wear test: 

1. Normal wear plus subjecting gar 
ment to rain or laundering produces long 


combat 


range changes in fabric construction, i. ¢ 
air permeability, density, etc., which ap 
parently are not prevented by proces 
for controlling shrinkage. These change 
materially affect the water-resistance an 
wind-resistance characteristics. 

2. As measured by any of the method 
employed, repellency is reduced by wea 
or laundering, but not to the extent cause 
by the combination of dry-cleaning am 
laundering, which virtually destroyed the 
protective value of all the finishes. 

3. The lower side of sleeves, the lowe: 
front and the upper back portion of 
jacket receive the greatest wear, and hen 
the finishes are affected in thes 
areas. Studies of these areas give valid dat 
for predicting the over-all performance 0! 


most 


a jacket. 

4. Soilage decreases the repellency of i 
fabric somewhat, but it mostly affect 
surface rather than material! 
increasing water penetration. The effec 
of soilage is largely removed by launde 


wetting 


ing. 

5. Four of the nine finishes appeat® 
to have a sufficiently high level of pe 
formance and durability to meet the mn 
mum military requirements; three finishes 
of about equal performance, complete 
failed, as they had practically no repe 
lency remaining at the end of the we! 
period; two finishes, although failing ® 
meet the requirements, were not too fat 


May 20, I} 

















from the « 
for a typic 
approved, 
was consi 


Section E 


The fo 
for Army 
cifically a 
quently) 1 
proved fit 
thermally 
long-chair 
ably becc 
structure; 
are of the 
and dural 
short “hea 


The fin 
with, and 
of the mi 
lents. Eac 
lest was © 
approach 
performar 
by the tl 
peared to 
ommendat 
tinue this 
finishes. 

8. Need 
Methox 

Everyon 
nine dura 
but if the 
for settir 
would be 
performan 
procedure: 
resistant f 
groups: (| 
drophobic 
dependent 
tests whic 
of finish 
beginning 
group the 
of 25 to 
best was 
ure) and 
second gr 
sure and ; 
nately, toc 
initial valk 
selves we 
Static cond 
simulate, 1 
ditions, | 
might, un 
give result 
value fron 
or hydrost 
to the “sk 
repellent 
conditions 
volving n 
might be « 
shifted in 


sent an ef 


lay 20, 19 


weeks of 
at end of 
eeks, ply: 

combat 


lrawn the 
y slight) 
ver front 
armen 


been eX. 


ame wear 
3 excep 
2 a com 

to each 
dry clean. 


ithdrawn 
ng factor 
lirement 
cally and 

One se 
| SOilage), 
1ild laus- 
nly). In 
ferentiate 
inish and 
y soilage 
ere made 


ation was 
st: 

ting gar 
ices long 
ion, i. ¢. 
vhich ap- 
process: 
> change 
ance and 


- methods 
by weat 
nt caused 
ning an 
royed the 
S. 
the lower 
ion of 
ind hen 
in thes 
yalid dati 
‘mance 0! 
ency of! 
y affect 
nateriall 
he effec 
launde 


appeare- 
| of pet 
the min 
> finishes 
»mplete! 
no repe 
the wet 
ailing © 
+ too fat 


>), 14 





from the acceptable level. Laboratory data 
for a typical finish which was subsequently 
approved, and for a typical finish which 
was considered inadequate, are given in 
Section E and Section F. 

The four best finishes were approved 
for Army use, and all finishes not spe- 
cifically approved (either then or subse- 
quently) were prohibited. Two of the ap- 
proved finishes are of the type which is 
thermally decomposed and the resulting 
long-chain hydrocarbon groups presum- 
ably become attached to the cellulosic 
structure; the other two approved finishes 
are of the wax-resin type whose tenacity 
and durability are achieved chiefly by a 
short “heat curing” period. 

The findings of this test were discussed 
with, and criticisms were given to, each 
of the manufacturers of the nine repel- 
lents. Each expressed the opinion that the 
lest was of sufficient scope to be a sound 
approach to determining water-repellency 
performance, and that the evidence gained 
by the thousands of measurements ap- 
peared to justify the conclusions and rec- 
ommendations. All stated a desire to con- 
tinue this cooperative effort to improve 
finishes. 

8. Need for Development of Suitable Test 
Methods 

Everyone agreed that field-testing the 
nine durable finishes was a logical step, 
but if the performance was to be used 
standards it 
would be necessary to define the required 
performance in terms of laboratory test 


for setting procurement 


procedures. The laboratory tests for water- 
resistant fabrics can be divided into two 
groups: (1) tests which measure the hy- 
drophobic character of the finish only (in- 
dependent of fabric construction), and (2) 
tests which measure the combined effect 
of finish and fabric construction. At the 
beginning of this program, in the first 
group there was the surface-spray rating 
of 25 to 30 seconds’ duration (which at 
best was only a semi-quantitative meas- 
ure) and a static immersion test; in the 
second group were the hydrostatic pres- 
sure and air permeability tests. Unfortu- 
nately, too much emphasis was given to 
initial values and the measurements them- 
selves were under 
static conditions—which certainly does not 


made comparatively 
simulate, to any extent, actual wear con- 
ditions. For example, an inferior finish 
might, under static conditions of testing, 
give results indicating excellent protective 
value from the standpoint of surface-spray 
or hydrostatic pressure determination, due 
0 the “shingle” pattern of the discrete 
tepellent particles. But under dynamic 
conditions of testing (such as those in- 
volving mechanical action) the coating 
might be crocked off, ruptured, or at least 
Shifted in position so that it did not pre- 
‘ent an effective barrier to water. It is 
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Simulating the Rubbing Action of Wet Grass and Brush. 





therefore not surprising that efforts to 
correlate such test data with wear experi- 
ence had not been very successful. 

Two typical examples of finishes, both 
of which give good initial values but 
which have markedly different character- 
istics after being subjected to three laun- 
dering cycles or after wear, are shown in 
Table I. 

The broadened scope of the program 
emphasized the necessity of developing 
test methods which more adequately simu- 
lated use conditions and whose measure- 
ments could be used to predict protection 
on the battle fronts. The merits of the 
existing methods were thoroughly 
plored. The work showed that surface 
spray, hydrostatic pressure, and air per- 
meability were good indices of pertinent 
characteristics. test 
methods were developed, which measure 


ex- 


However, two new 
more fundamental characteristics of water- 
resistant fabrics. One of these was the 
dynamic method of determining 
absorbency of a fabric (independent of its 
construction), and the other was the drop 
for measuring a 
fabric’s penetration 
(function of both finish and fabric con- 


water 


penetration apparatus 
resistance to water 
struction). The value of these new test 
procedures are discussed later in this pa- 
per; technical papers for these methods 
will be published at a later date. 


C. Fabric Construction and Garment Design 


During this war the Army bent its 

efforts to increasing the wind resistance 
of cotton fabrics used in coats, jackets and 
similar outer garments. It has _ been 
thought that this achieved the double 
purpose of giving better protection from 
wind and from penetration by rain. Picks 
and ends were increased and modifications 
were made in weaves, but these changes 
had to be of a limited nature so that pro- 
duction rates would not be reduced. Re- 
ducing the degree of mercerization was 
found to increase wind resistance. This 
discovery was the first major forward step 
in improving the base fabric to which 
hydrophobic properties were to be im- 
parted. 
American workers have shown that 
thickness and density of a fabric are vital 
factors in its ability to resist water pene- 
tration. The adoption of the 5-ounce 
poplin was based partly on its having 
about the lowest limit of density which 
would still afford good water resistance 
and good wear resistance. 


Work done by the Dupont Company 
and elsewhere had suggested that resist- 
ance to rain penetration of a water-re- 
pellent cotton fabric could be increased 
oftentimes several-fold by supporting it 
fabric. 


with a resilient water-repellent 








TABLEI 
ir Per- Hydro- Drop 
meability static penetration 
Finish Fe'/( Min Surface pressure time Dynamic absorption of water 
No. x Fe) Spray (em.) (secs) 10 min, 20 min. 30 min. 
New 
finish 
5 ewinewind 7.8 100 33.0 85 16.0°%, 18.4% 18.8% 
eee 6.5 100 32.8 105 13.8°%> 23.79 27.1% 
After three launderings or after wear 
- seasecae 5.2 50 16.0 45 41.2% 42.8% 43.7% 
9 4.2 85 34.0 105 23.0% 29.5% 30.8% 
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It is important that the underneath layer 
also be repellent; otherwise it may ac- 
tually contribute to water penetration 
through “wicking” action. However, the 
Army could obtain neither suitable re- 
pellent finishes for wool fabrics nor cotton 
fabrics which would retain their resiliency 
under field conditions. Therefore, 
other solution had to be sought. 

Experiments in government and indus- 
trial laboratories had shown that two lay- 
ers of densely woven (wind-resistant) wa- 
ter-repellent fabrics would resist the im- 
pact of rain drops or continuous streams 
of water much longer than the sum of the 
two individual fabrics—a synergistic ef- 
fect. These findings contributed to the 
decision to adopt the M-1943 field jacket 
principle (copied in nearly all subsequent 
cotton outer clothing) of having two lay- 
ers of wind-resistant, water-repellent cot- 
ton fabrics, the outer one heavier and suf- 
ficiently rugged to withstand abrasion 
and tears, and the inner one of a lighter 
material so that the garment would not 
be cumbersome and would have the low- 
est possible weight. 

The work done at the Shirley Institute 
in England under the direction of Dr. F. T. 
Pierce had indicated early in the war the 
desirability of utilizing the swelling of 
yarns to prevent water penetration of fab- 
rics. This principle had been studied first 
in fire-house construction and later was 
applied to garment fabrics. These Shirley 
garment fabrics were tightly woven cotton 
ones whose air permeabilities, even when 
the fabrics were dry, were less than those 
of the best American fabrics then produced. 
The construction of Shirley fabrics is 
such that smaller interestices are achieved 
with the same amount of loom power 
than in constructions previously made in 
the United States. The arrangement of 
the yarns in these constructions is such 
that the interstices approach a size less 
than the space occupied by the yarns after 
they have swelled with wetting. Thus the 
fabric tends to seal after it has become 
wet and the fabric in this condition ap- 
proaches being an impermeable barrier 
to the impact of water drops. In this 
type of fabric the feature of swelling 
must not be interpreted as its sole advan- 
tage, since this presupposes that the hydro- 
phobic characteristics of its finish have 
broken down, at least partially, and that 
the fabric has absorbed water, increased 
in weight, and may be in a condition to 
transmit water directly to materials with 
which it might come in contact. A more 
complete study of the actual behavior 
and properties of this type of fabric is 
at present under way to determine more 
fully the importance of yarn swelling in 
fabrics for military garments. 

The Quartermaster Corps and the tex- 
tile industry cooperatively developed a 
series of fabrics, today known as wind- 


an- 


resistant Oxford fabrics, incorporating 
Shirley fabric principles as far as pos- 
sible without materially reducing produc- 
tion rates. Since the quickest swelling 
can te obtained when yarns are easily 
wetted, many technologists believed that 
optimum performance would be obtained 
when no water-repellent finish was used. 
However, actual wear tests on the rain 
course at Camp Lee, as well as some 
laboratory tests, have consistently contra- 
dicted this theory and have shown that 
without any repellent finish there is a 
sufficient rate of water transmission to 
cause wetting underneath. Optimum per- 
formance has been obtained so far by ap- 
plying the approved water-repellent fin- 
ishes. 


D. Other Field Tests of Water Repellent 
Clothing 
The field testing of water-repellent 


clothing did not stop with the durability 
tests at Camp Lee, which were completed 
in the early part of 1944. In the Spring 
of 1944 field tests of both jackets and 
trousers were conducted by the Quarter- 
master Board, principally to establish the 
merits of certain design features, to evalu- 
ate several different cotton fabrics, and to 
compare two of the tentatively approved 
durable finishes (one of each basic type). 
These tests showed that: 

1. Single-layer construction was inade- 
quate for either jackets or trousers. 

2. Two-layer jackets of the wind-resist- 
ant Oxford fabrics and those made of the 
improved wind-resistant poplin and sateen 
gave good protection, but those made of 
herringbone twill were inadequate. 

3. A method of adjusting the waist-line 
tension by a simple strap and buckle on 
the inside underneath the armholes proved 
highly advantageous over the draw-string 
design which promoted leakage due to 
horizontal stitching and which permitted 
little moisture distribution between the 
layers. 

4. Both water-repellent 
peared to be satisfactory. 

Another field test of all newly developed 
clothing, equipage, and general supplies 
suitable for wet-cold conditions was start- 
ed in the closing weeks of 1944. These 
wet-cold tests were under the supervision 
of the Quartermaster Corps Climatic Re- 
search Laboratory. Approximately twenty 
types of outer garments—cotton, 
wool, and combinations of cotton and 
wool—were included. Two of the ap- 
proved durable repellents, as well as a re- 
treating type of repellent, were used. The 
cotton fabrics were the latest developments 
in poplin, sateen, and two different weights 
of the Oxford fabrics. The tests were 
primarily to determine proper sizing, and 
to evaluate design features and general 
utility of the garments. Necessarily, most 
of the tests were confined to new gar- 


finishes ap- 


new 
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ments, which were not subjected to syf 
ficient wear to test completely their qual. 
ties. However, the tests were of sufficien; 
scope to show: 

1. The application of re-treating t~. 
pellents considered in this test did ny 
seem advantageous for wool garments, 

2. Two-layer outer garments made of 
Oxford-Oxford or sateen-poplin gave pro. 
tection superior to either those made oj 
other kinds of fabrics or of water-proof 
materials (including continuous  coate 
raincoats). 

3. Both types of durable repellents ap 
peared to be entirely satisfactory, as lj 
garments with durable finishes gave ade 
quate protection. 

4. Fabric and finish development had 
progressed to the point that future evaly. 
ating should be done largely in the labon. 
tory, as garments made of them hay 
performance exceeding the range prac 
tical to test in field maneuvers. 

This last point marks a significant mile. 
stone in the development of water repel. 
lents. In two short years research and 
development had gone from practically 
no actual knowledge of field performane 
and its relation to laboratory tests, to the 
point that field testing appears to hav 
limited use for certain phases of evalu- 
tion. 

Although the relative military role 
of durable finishes applied to fabrics in 
the mill and of re-treating finishes applied 
to garments after laundering or dry clear 
ing had been established at the beginning 
of 1943, the old question of the relativ 
performance of these types of finishes 
had never been adequately determined 
With the completion by the Quarter 
master Board of the new Wet Cours 
in the early part of 1945, a comprehen 
sive wear performance test was undertaker 
to determine the comparative water-t 
pellency properties of: 

1. Two-layer field jackets made of } 
ounce sateen and 5-ounce poplin, and two 
layer jackets made of 9-ounce and 65 
ounce Oxford fabrics. 

2. Field trousers made of single-laye' 
9-ounce sateen and others made of singk 
layer 9-ounce Oxford. 

One-half of the sets of these garment 
had an approved durable water-repellet 
finish; the other half of the sets had 0 
repellent finish initially. Sets of these g# 
ments were tested for rain protection |! 
initially, (b) after being approximate! 
half worn out on the Combat Course, 4% 
(c) after being artificially degraded } 
wet mechanical action. A part of &0 
set was then treated with emulsion‘? 
re-treating water repellent; a part of eat 
set was treated with solvent-type te-tté! 
ing water repellent; a part of each 
was kept as controls (no additional tte 
ment). The rain protection performatt 
was then again measured. 
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The following conclusions were drawn 
from these tests: 

For activities limited to walking around 
in the rain: 

|, All water-repellent garments, wheth- 
er durable or re-treating types, gave pro- 
rection under all conditions greatly sup- 
perior to those without repellent treat- 
ment. (This settled the argument, so far 
as present development is 
cerned, as to the merits of untreated wind- 


textile con- 
resistant Oxford fabrics for resisting pene- 
tration Of water.) 

2, New two-layer garments made of re- 
pellent Oxford-Oxford or repellent sateen- 
poplin gave approximately the same pro- 
tection. However, the Oxford garments 
were superior to the sateen garments after 
considerable wear or after artificial de- 
gradation. 

3, Single-layer Oxford 
superior at all times (new, after wear, 
after artificial degradation, or with any 
water-repellent treatments) to single-lay- 
ef sateen trousers and gave sufficient pro- 
(although much than 
layer garments) to warrant further con- 
sideration. 

4. Durable-finished which 
were subjected to wear and then re-treated 


trousers were 


tction less two- 


garments 


with either emulsion or solvent repellents, 
gave greater than garments 
not having a durable finish and subjected 
to the and 


protection 


same wear repellent treat- 
ments. 

5. The wet mechanical action method 
of artificially degrading finishes compared 
closely with actual wear degradation, and 
can be relied upon for measuring dura- 
bility of finishes. 

For activities such as crawling, climbing, 
stepping over objects, 
objects, etc: 


|. Both single-layer trousers and two- 


rubbing against 


layer jackets whose life was more than 
half expended gave practically no protec- 
tion when subjected to these severe condi- 
tions. The value of practically new gar- 
ments under 


these conditions was not 
determined. 
Other field tests included water-re- 
rellent garments, taken from regular 


stock supply, and were used incidental 
(0 testing other items. Obviously, any ob- 
servations on these garments must be ac- 
cepted with due consideration of the in- 
romplete knowledge of the finish and 
fabric characteristics. However, after the 
adoption of the M-1943 type of jackets the 
various reports, including those from the 
various war theaters, gave supporting 


tvidence to the findings of the field tests 
discussed above. 


E ah ; 
‘ Quartermaster Corps Facilities at National 
Association of Dyers and Cleaners 


A contract was made with the National 
Association of Dyers and Cleaners in the 
tarly part of 1942 for use of laboratory 
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Overhead Walking. 
This induces extra stresses and exposure of the garments such 
as might occur under certain military operations. 





and plant facilities for investigating var- 
ious water-repellent problems. All per- 
sonnel working on the program 
under the direct supervision of the Re- 
search and Development Branch, Office 
of The Quartermaster General. In the be- 
ginning this work was devoted entirely 


were 


to ascertaining the effect of commercial 
dry-cleaning processes upon durable water- 
repellent finishes and to developing tech- 
niques for applying solvent-type non-dur- 
able repellents after drycleaning. This 
work resulted in the recommendation that 
water-repellent which 
were dry-cleaned should be wet-cleaned 
also. Drycleaning did not appear to have 
a particularly degrading effect upon the 
water-repellent finish, but the small 
amounts of drycleaning soaps and spot- 
ting materials left in the fabric masked 
the hydrophobic Wet- 
cleaning would largely restore the origin- 
al repellency. The work further showed 
that the commercially available durable 
finishes were compatible with and were 
enhanced by the application of aqueous 


cotton garments 


characteristics. 


or solvent-type repellents after cleaning 
operations. Methods were developed for 
optimum application of existing solvent- 
type re-treating repellents. 

In the expanded program, work was 
undertaken at these facilities to develop 
more suitable methods of evaluating dur- 
able and re-treating repellents, and to de- 
velop suitable servicing procedures for 
water-resistant garments. 
to believe that the flexing and rubbing ac- 
tion sustained while a garment was being 
worn in the rain materially affected the 
ability of a fabric to withstand wetting. 
Work was undertaken to devise a dynamic 
water-absorption test which would simu- 


It was logical 


late wet mechanical action received by a 


fabric during actual wear and would 
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measure the hydrophobic character inde- 
pendent of fabric construction. A method 
was finally devised in which a specified 
number of standard fabric swatches were 
mechanically agitated in water. Water 
absorption was determined at definite time 
intervals. A dynamic absorption 
was obtained by plotting this value against 
the time This procedure has 
been used extensively as a research tool, 
and a single time interval determination 
has been adopted for routine acceptance 
testing of water-repellent fabrics. 

The dynamic absorption test is believed 
to be the most sensitive one developed to 
date fer (a) determining the true hydro- 
phobic properties of fabric at any time 
(when new, after normal wear, after arti- 
ficial degradation, or after any other treat- 
ment), (b) determining the ultimate hy- 
drophobic level which can be obtained 
from any particular water-repellent finish, 
and (c) ascertaining the uniformity of 
penetration of a finish through the fab- 
ric, i. e., the difference between highly 
hydrophobic surfaces attached to the outer 
portions of the fabric and those finishes 
which are evenly distributed throughout 
the fabric. Table II gives the dynamic 
water absoorption values for a good finish 
and a poor finish each applied to 6.5- 
ounce Type I wind-resistant Oxford 
and 9-ounce wind-resistant sateen. The 
data illustrate how this method will give 
qual- 


curve 


intervals. 


comparable values for the same 
ity finish when applied to cotton flat fab- 
rics even though the fabrics are of dif- 
ferent constructions and weights. Con- 
versely, they show how this test will dis- 
tinguish between finishes of different qual- 
ity whether applied to the same or dif- 
ferent cotton wind-resistant fabrics. 

With the development of a more ade- 
for evaluating the water-re- 


quate tool 
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TABLE II 
Dynamic water absorption (°% ) 
Fabric 10 min. 20 min. 30 min. 60 min. 
6.5-ounce Type I wind-resistant Oxford........ 14.1 16.0 17.3 21.2 
(Finish A) 
9-ounce wind-resistant sateen.................. 13.6 17.2 18.8 21.7 
(Finish A) 
6.5-ounce Type I wind-resistant Oxford........ 21.5 27.5 34.1 41.8 
(Finish B) 
9-ounce wind-resistant sateen...............++- 21.3 28.1 33.0 44.0 
(Finish B) 
pellent finish, work was immediately these treatments give comparable reduced 


started to determine the effects of specific 
wear factors upon the durability of water- 
repellent finishes. After a careful survey 
of the many wear conditions to which 
cotton water-repellent clothing worn by 
soldiers was subjected, the principal fac- 
tors which might cause deterioration of 
finish appeared to be (1) laundering, (2) 
wet mechanical action, (3) dry mechanical 
action, (4) (5) photochemical 
effects from sunlight, (6) drycleaning, and 
(7) hot pressing. The nine durable finishes 
which had been applied to a standard lot 
of 5-ounce poplin (previously discussed) 
were used for this study. New techniques 
of inducing dry and wet mechanical action 
upon fabric specimens had to be developed 
for this work. The method finally adopted 
for dry mechanical action consisted essen- 
tially of subjecting a definite lot of fab- 
ric swatches to 


abrasion, 


the continued action of 
a standard reversing-type metal laundry 
washer with a specified number of rubber 
hand-balls added for increasing the me- 
chanical action. The wet mechanical ac- 
tion was produced in the same manner 
by adding a 2-inch water level to keep 
the fabric saturated. In this way it was 
possible to get a comparison of wet and 
dry mechanical action under approximate- 
ly equivalent conditions. 

The effects of dry mechanical action and 
of wet mechanical action were determined 
on the nine finishes (a) when new, (b) aft- 
er three standard launderings, (c) after 
three standard drycleanings (solvent only 
—no drycleaning soap used), (d) after 
photochemical degradation. The deter- 
mination of the actual hydrophobicity of 
the specimens was done by (1) dynamic 
absorption, (2) surface-spray rating, (3) 
hydrostatic pressure, and (4) air perme- 
ability. The durability of four of the fin- 
ishes, as measured by these test methods, 
is given in Table III. Finishes Nos. 1 and 
2 have been approved for Army use, but 
fiinishes Nos. 3 and 5 do not meet the 
requirements. It will fe noted that all of 
the fabrics have the same air permeability 
after three 
launderings even though the samples in 


(within experimental error) 


the new condition had considerable varia- 
tion. Although these values were not 
determined for the samples after 
mechanical action, after dry mechanical 


wet 


action, or after three dry-cleanings, work 
done subsequently has shown that all of 
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values for air permeability (which would 
be approximately 6 cubic feet for these 
sampies). From this standpoint, all of the 
results appear consistent and reasonable. 

From this work it was concluded that, 
although all these factors had some 
deteriorating effect cn the finishes (ex- 
cept hot pressing, which appeared to be 
beneficial in many instances) the princi- 
pal cause of degradation in field use was 
wet mechanical action, induced alone or 
as a part of the laundering process. (Dry- 
cleaning has not been available in field 
use.) Therefore the original test require- 
ment of durability to a specified number 
of laundering cycles had considerable sig- 
nificance in predicting durability of water- 
repellent finishes. The study further 
showed that drycleaning followed by 
laundering or wet mechanical action had 
a serious deteriorating effect. Inasmuch 
as it had been previously found necessary 
to remove drycleaning soaps by wet 
in order to maintain any re- 
pellency, it was obvious that the pres- 
ent drycleaning procedures and _ prod- 
ucts were unsuited to water-repellent gar- 
ments. Regulations therefore were issued 
which forbid the drycleaning of these gar- 
ments. All of these findings were substan- 
tiated by the Camp Lee wear tests of two- 
layer jackets made of the same standard 
samples of the nine durable finishes, since 
fabric specimens from garments subjected 
to wear plus drycleaning and laundering 


cleaning 





exhibited hydrophobicity comparable wi, 
these laboratory tests. Also, wherein 4, 
older adopted test methods coincided wit 
the methods used in this study, these fg; 
ings were substantiated by the evaluatig, 
made by the Philadelphia Quartermay, 
Depot on these same nine durable finish 


F. Work of the Textile Foundation (jg 
continued by Milton Harris Associates) 


At the request of this office a Nation; 
Defense Research Council contract y; 
given to the Textile Founndation in Jan 
ary, 1943, to develop more adequate te 
methods for evaluating water-repelle; 
finishes and fabrics, to correlate laborato; 
tests with field use, and to assist in definiy 


specification requirements for water; 
pellent finishes and fabrics. This groy 
was interested primarily in  measuriy 


the resistance of fabrics to water penetr 
tion. Such measurements are reiated ; 
both finish and fabric construction. In thi 
respect this work differed from that u 
dertaken by the Quartermaster Corps : 
its National Association of Dyers a 
Cleaners facilities where the primary ¢ 
jective was to study the durability a 
performance characteristics of water 
pellent finishes only. These two progran 
complemented one another in that ¢ 
procedures developed at each pla 
were utilized to cross-check the othe 
results; finishes could be studied by kee 
ing the fabric construction constant, a 
fabric construction could be studied } 
keeping the finish constant. 

At the time this work was begun, 100 
of the adopted methods measured th 
resistance of a fabric to the impact 9 
falling water drops such as those of actu! 
rainfall. The Textile Foundation devd 


oped several machines which subject 
fabric specimens to falling water drop 
These drop-penetration devices produ 
water drops, approximating large ta! 


TABLE III 


Dynamic absorption of water (°% ) 


Finish 
No. Condition of fabric 

1 New 
After 

After 
After 

After 


three launderings.............. 
wet mechanical action. . 
dry mechanical action 

tees Gly CHUIEES.......ccccvecs 


2 New 
After 
After 
After 
After 


three launderings.............. 
wet mechanical action.......... 
dry mechanical action.......... 
three dry cleanings............ 
3 New 
After 
After 
After 
After 


three launm@erimgs. .......66s00. 
wet mechanical action.......... 
dry mechanical action.......... 
three dry cleanings............ 


5 New 
After 
A‘ter 
After 
After 


ee), re 
wet mechanical action.......... 
dry mechanical action..... o¥iene 
three dry cleanings... 
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Hydro- Air pe 
static me 


pres- bilit 
10 20 30 60 Surface (em.) ft ft 
min. min. min. min. spray sure min 
13.0 15.8 17.9 21.7 100 2810.0 
20.2 32.2 34.4 32.1 90 35 62 
25.1 30.8 33.3 33.6 75 35 
15.0 17.1 19.9 24.0 85 35 
30.0 38.1 41.7 42.8 70 34 
14.0 16.4 17.0 19.8 100 38 5 
7 29.8 31.8 34.3 80 38 6 
28.2 32.9 32.7 34.1 75 37 
16.0 17.3 18.3 20.8 75 38 
18.2 21.3 23.3 27.0 75 39 
14.2 15.5 16.7 18.7 100 30 10 
36.0 37.5 37.5 38.0 60 28 6 
36.2 38.4 37.8 37.4 50 16 
20.8 22.2 34.6 38.0 70 30 
32.0 35.3 37.8 40.2 70 24 
15.9 18.4 18.6 22.1 100 23 / 
37.2 38.4 39.0 39.4 60 24 6 
36.0 38.5 39.6 40.7 60 16 
18.8 21.0 22.6 26.8 75 31 
29.6 33.3 36.0 39.3 60 24 
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drops, which fell on the specimen in a 
constant pattern. Although the terminal 
velocity of the drops did not equal that 
of rainfall, the test was very severe be- 
cause a drop hit the exact same spot each 
second, a phenomenon which would not 
in normal rainfall. 


rable With 
herein thy 
cided Wi 
these fin 
Valuation 
ftermaste 


_. poccur The earlier 
le finishe 


wind-resistant fabrics were evaluated on 
a machine which employed a resilient 
backing for the specimen. The develop- 
ment of more tightly woven fabrics (more 
wind-resistant), however, necessitated 
using a hard backing-layer to increase still 
further the severity of the test. 

The drop penetration method has 
proved to be a valuable tool in evaluating 
water-repellent finishes when the fabric 
is a constant factor. It has been of ma- 
terial value in differentiating between poor 
fabric constructions and good fabric con- 
structions. However, it has not been found 
adequate, under the present conditions of 
use, for predicting the true performance 
of the superior types of fabrics now being 
developed for clothing. It is believed that 


tion (late 
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tract wa 
n in Jan 
equate te 
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> Corps this shortcoming may be attributed to at 
Dyers a least three factors: (1) lack of motion simu- 
rimary 0 lating body movements of the wearer; (2) 
bility a failure to simulate the effect of water 
t waterng “*POF from the wearer’s body, which is 
) progran condensed in the fabric; and (3) perhaps 
1 that hp? lack of proper velocity, size, or distri- 
ach pha bution of the water drops. Experimental 


work is continuing to overcome these de- 
ficiencies. 

Samples periodically withdrawn from 
the field wear test of jackets made with 
the nine durable water-repellent finishes, 
discussed above, were evaluated by the 
Textile Foundation. There were sufficient 
specimens to make statistically significant 
conclusions concerning finish durability 
and the relative wear each part 
jacket receives in service. 


nstant, ao 


studied } 


of a 


Data from the wear test gave strong 
support to the work which had been 
done by the Quartermaster Corps at the 
National Association of Dyers and Clean- 
ets showing that wet mechanical action 
(such as that produced in laundering or 
from wear in the rain) was largely respon- 
sible for deterioration of water-repellent 
finishes. The next logical question was 
to determine whether soaps or detergents 
then used by the Army in its laundering 
Processes had deleterious effects. The Tex- 
tile Foundation submitted these nine dur- 
able finishes to six laundering cycles (mo- 


33 bile laundry formula) with each of the 
a _. paps and detergents then approved for 
38 Army use. A control using water only 


was also included. This study showed that 


= . the synthetic detergents reduced the water 
16. f tepellency somewhat more than did soap, 
[ fp dut there was not sufficient difference to 
- counterbalance the other obvious advan- 
24 61 f tages of washing with synthetic detergents 


31. p.% battle fronts where all kinds of waters 
would be used. It was again shown that 
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Test Garments being Subjected to the Rubbing Action of Strad- 


dling Wet Logs. 





wet mechanical action accompanying the 
laundering process is the dominant factor 
in degrading water-repellent finishes, as 
the total reduction in repellency produced 
by these six laundering cycles correlated 
well with the deterioration at the end of 
the 18-wek Camp Lee field wear test. 
Field reports from various amphibious 
operations early in the war indicated that 
immersion in sea water markedly de- 
creased the efficiency of these water re 
pellent fabrics. The Textile Foundatior 
showed that the decrease in repellency 
was due largely to the hydrophylic charac- 
ter of the dried salts from the sea water 
and that the original hydrophobicity could 
be restored by a simple washing and rins- 
ing operation. It was further shown that 
synthetic sea water used for laboratory 
test purposes by the Army and the Navy 
gave comparable results with sea water. 
The Textile Foundation and Milton 
Harris Associates have devoted much of 
their time to studies of fabric construc- 


tion and multilayer garment construc- 
tion. These laboratories obtained data 
pertinent to fabric construction which 


shed important light upon the problem 
of keeping men dry. In the case of cotton 
flat fabrics, it was learned that fabrics 
having a Frazier air permeability rating 
of less than 3.5 cubic feet/minute/square 
foot give much greater resistance to water 
penetration than those with greater poros- 
ity, i. e., they had water resistance far 
beyond that which would be predicted 
by extrapolation. 

At the beginning of the war consider- 
able work had been done to develop sili- 
cone resins for industrial uses. Early con- 
sideration was given to possible use of 
this class of compounds as water repellents 
and waterproofing materials for fabrics. 
Milton Harris Associates has cooperated 
with major manufacturers of silicone com- 
pounds in an effort to develop proper 
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application techniques for cotton and wool 
fabrics, and to determine the performance 
characteristics of these finishes. At the be- 
ginning of the war these products, which 
were usually applied from the vapor 
phase as alkyl chlorsilanes, tendered cot- 
ton fabric to such an extent that the treated 
fabric was worthless. This serious fault, 
however, has been almost overcome. The 
hydrophobic and durable characteristics 
of these finishes have been. materially 
improved and at the present time there 
are several products which are promising 
from the standpoint of military require- 
ments. However, at present their resistance 
to laundering and wet mechanical action 
are not considered equivalent to the ap- 
proved products used by the Army. 
Since this is considered a major require- 
ment, they are at present not acceptable 
for Army use. Silicone resins seem quite 
promising for civilian use, however, as 
they have good resistance to dry clean- 
ing. They also hold considerable prom- 
ise as re-treatment products for use after 
dry cleaning. 

At present Milton Harris Associates is 
engaged in research to ascertain whether 
the present-day wool fabrics used in outer 
garments can be made water-resistant. 
Wool fabrics have a very different con- 
struction from cotton  wind-resistant 
fabrics, and the question arises as to wheth- 
er wool could ever be made adequately 
water-resistant, even with the perfect fin- 
ish. There is considerable evidence to 
indicate that, no matter how hydrophobic 
the fibers might be, the many interstices 
in the comparatively porous wool fabrics 
would eventually permit the absorption 
and ultimate transmission of water under 
the mechanical stress occurring during 
wear. If this is the case, the problem can- 
not be solved until wool fabric construc- 
tion is materially altered or perhaps defin- 
ite density limitations are established. 
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G. Work of the Philadelphia Quartermaster 
Depot 

Up to the time of this country’s entry 
into World War II, practically all of the 
research and development of Army cloth- 
ing was done by the Philadelphia Quar- 
termaster Depot. The mammoth job of 
procuring the fabrics and garments need- 
ed after Pearl Harbor overtaxed the tech- 
nical personnel and facilities even though 
they were expanded as much as possible. 
Research and development had to be 
spread over a large field of needs. Never- 
theless, the Research and Development 
Division, under the direction of Lt. Col. 
Frank M. Steadman, has made valuable 
contributions to the vast cooperative pro- 
gram directed by the Office of the Quar- 
termaster General. This group has been 
responsible for routine acceptance testing 
of all water-repellent fabrics, for super- 
vising mill applications of experimental 
finishes, and has worked on garment de- 
sign. The group assisted in confirming 
the reproducibility and accuracy of all 
water-repellent test methods; cooperated 
in the development of suitable test meth- 
ods, application procedures, and require- 
ments for the re-treating-type repellents 
(both aqueous and solvent); and assisted 
in writing specifications for durable water- 
repellent finishes. Their technologists as- 
sisted the water repellent manufacturers 
and the textile industry to make contin- 
ued improvements in the water-resistant 
fabrics. A large part of this assistance 
has come through comprehensive quality- 
level studies made by this group on the 
fabrics procured by the Army, and by 


extensive coordination of specifications 
adopted for these fabrics. 
By far the most outstanding contri- 


bution made by this group has been the 
development of devices for creating arti- 
ficial rainfall which simulate natural rain- 
fall in drop size, terminal velocity, distri- 
bution pattern, etc. Equipment was per- 
fected which produced 0.1-inch-, 1-inch-, 
and 3-inches-per-hour rainfalls. These de- 
vices eliminated the biggest single limita- 
tion of testing the water-resistance per- 
formance of garments, as heretofore all 
such tests have been at the complete mercy 
of the weather. The uncertainties of oc- 
currence, duration, intensity, and repro- 
ducibility of conditions were thus elimin- 
ated. Otherwise, further development of 
superior rain protection garments would 
be exceedingly slow because the increase 
in complexity of factors would demand 
simultaneous testing of greater and great- 
er numbers of specimens if natural rain- 
fall were used. If these devices had been 
available in 1941, the present status of 
water-repellent garments might have 
been attained by he end of 1943. It is 
anticipated that a detailed account of this 
development will be published by the 


25? 


Depot re- 
near future. 


Philadelphia Quartermaster 
search group in 
H. Work cf The Quartermaster Board 

The primary function of the Quarter- 
master Board is to evaluate finished items 
for their military usefulness. In October, 
1941, the Quartermaster Board was moved 
from Schuylkill Arsenal, Philadelphia, Pa., 
to Camp Lee, Va., where under the able 
direction of Col. Max R. Wainer, the 
evaluation of items in terms of field needs 
was greatly accelerated. The Board had 
trained in testing techniques, 
observing test results, statistically analyz- 
ing the data accumulated, and making 
recommendations concerning military pos- 


the very 


personnel 


sibilities as well as needed improve- 
ments in the item. 
At the beginning of the War the 


Board had to rely almost entirely upon 
the natural terrain and climatic conditions 
for test purposes. These conditions were 
cbviously uncertain as to occurrence and 
were never reproducible. To overcome 
these difficulties the Quartermaster Board 
developed three test courses which were 
used to evaluate clothing and equipage. 
One of these was the Combat Course, con- 
of obstacles and 
terrain conditions typical of war theaters, 
which subjects garments to severe wear. 
The Obstacle Course provides all the 
fundamental types of obstacles which an 
infantryman could expect to encounter 
in battle areas—trees, rope ladders, towers, 
landing nets, and Later 


sisting of a number 


many others. 
on, when the development of the rain- 
making devices by the Philadelphia Quar- 
termaster Depot seemed assured, a Wet 
Course was built, providing a large num- 
ber of simple activities through which 
the test subject progressed by walking, 
crawling, climbing, jumping, straddling, 
etc., while artificial rainfall of controlled 
intensity (either 0.l-inch, 1-inch or 
3-inches per hour) fell upon the entire 
course. 

The techniques of maneuvering through 
all the courses are carefully supervised and 
observers are placed at strategic points. 
At the end of each cycle all of the cloth- 
ing and equipage items are evaluted and 
scored by skilled observers. A system of 
scoring the performance of garments for 
rain resistance was developed by the 
Board which enables standardization of 
measurements so that test results of any 
one day or run at different testing sites 
can be legitimately compared. Any por- 
tion of each test course can be utilized or 
deleted, as desired, so that appropriate 
conditions are used for testing each item. 
The amount of wear and deterioration is 
further controlled by the number of total 
cycles traversed. The factors of launder- 
ing and dry cleaning are oftentimes incor- 
porated in the degradation processes. The 
Quartermaster Board thus is able to give 
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an evaluation of an item from which j, 
field performance usually can be accurate 
predicted. The locality and extent of eg 
kind of failure is recorded in the test dat 
to assist in the development work. |; p 
not a function of the Board to determin; 
all of the technical reasons for superig; 
performance or failure of items; howey¢, 


it is customary in final evaluations , 
items for the technologists responsihj, 
for the development also to observe {iy 
tests. 
1. Work of the Quartermaster Corps Climst; 
Research Laboratory 

At Lawrence, Mass., the Quartermase! 
Corps Climatic Research Laboratory w; 
esta>lished to study the many physiologic 
and psychological aspects of clothing an/ 


ns 


0... 
ter 


equipage as related to global climatic cof yich to 
ditions. This organization, under the df 4 4 T.C 
rection of Col. John H. Talbott, has « ing the 
voted a substantial part of its efforts ; official 1 
studies of factors pertaining to dry-co) As the 
and wet-cold climatic conditions, a ber of ti 


effective methods of protecting soldie the Wa 
subjected to them. 













This lab h hasized raged 
5 la atory as m asize asury : 
is laboratory has emphasized meu 4. inve 
ing characteristics of items under acwh . 0) <, 
use conditions, or conditions simulatiny es 
‘capi . % Incident 
actual use. “Climatic rooms” have bee 
P rd items, © 
constructed wherein the test subject ani ath ts 
the items to be tested could be observe! ines 
during simple activities. Water-resista al a 
clothing and equipage have been give seciastin 
prominent consideration, and, with th which d 
° ° ° ° Pa p j 5 ai 
installation at the beginning cf 1%) angen 
of the rain-producing devices developed « 
: ; _— fiber ang 
the Philadelphia Quartermaster Dep Frank S 
, a ; rank S| 
their evaluations have been still mor 
da port on 
realistic. aoe 
ent. 
The group has evaluated nearly i ae 
- P : Ah t the 
the clothing and equipage items whi : 
in Germ 


the Quartermaster Corps furnished ' 


the individual soldier. It has utilized labo: complete 





atory tests, climatic chambers, short ft! _* Preser 
i vere land Secti 
excursions, and large-scale field maneuve : 


for evaluating these many items. Te 
Wet-Cold Field Test, previously describe: 
was made under the supervision of this! 
ganization. 

The work done by the Climatic 


WOt 


search Laboratory has been of great valu} Raw s 
in defining characteristics necessary f Pressure 
military needs, selecting superior clot and in f 
ing and equipage, and offering criticism chines, u 
to technologists actually developing % and proc 
items. Truly, wtihout this assistance © Consider: 
Quartermaster Corps could not big used in 1 


clothed and equipped soldiers for glo} dyeing v 





warfare as well as was done. of dye ke 
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WOOLEN AND WORSTED 
PROCESSING IN GERMANY’ 


_—_—_ 


| O* behalf of the Office of the Quar- 


termaster General, and personally, I 
wish to thank the N. N. E. Section of the 
A.A.T.C.C. for this opportunity of mak- 
ing the first public presentation of my 
oficial reports. 

As the only woolen and worsted mem- 
ber of the six man textile team which left 
the Washington, D. C. airport on Oc- 
tober 13, 1945, my assignments included 
the investigation of dyeing and finishing, 
wool scouring and wool grease recovery. 
three 
categories, 


these, I ran across 
items, the above 
which had not been uncovered by other 
investigators, which I thought were wor- 


Incidental to 
outside of 


thy of reporting. Separate reports were 








mie ne written on two of these and the third 

= “E which dealt with an analytical procedure 

mdieiil for the separation of rayon and flax in 

er Dav fiber analysis was turned over to Lt. Col. 

still Frank Steadman for inclusion in his re- 
port on laboratory processes and equip- 

nearly ap Ment. 

mn wid At the conciusion of my tour of duty 

nished  ” Germany, it was required that I write 

ized labor complete and final reports before return- 

short fie! _ * Presented at meeting, Northern New Eng- 

maneuver land Section, March 22, 1946. 

ems. 

describe: 

of this 0: 

imatic Re SUMMARY 

zreat valu! Raw stock and yarns are dyed in non- 

essary ff Pressure types of circulating equipment 

rior clotf and in pressure types of circulating ma- 

- criticism chines, using the same types of dyestuffs 

loping and procedures as are used in America. 

istance Considerable stainless steel equipment is 

not hat™ used in the yarn dyeing machines. Piece 

for glo dyeing was carried on in the usual types 
of dye kettles. A comparatively few stain- 
less steel kettles were found. The conven- 
tonal dyeing procedures and dyes were 
used. Finishing equipment in all in- 
stances was rather old. All processes, ex- 
cept the drying of fabrics were conducted 
on the batch basis. No evidence of at- 
tempts to finish or dye goods on a con- 
tinuous basis was found. 
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HENRY D. GRIMES 


American Woolen Co. 


The contents of these reports 
in due course of time, and by ap- 


be released for the 


ing home. 
were, 
proved channels, to 
benefit of industry. 

Rather than set up a special meeting 
for the presentation of all of the reports 


of our textile team, it seemed advisable 
to have them presented to regular meet- 
ings of recognized technical societies with- 
in the industry. 


The trip from Washington, D. C. to 


Frankfurt, Germany, where our head- 
quarters were located, was made by air 
in a four-motored cargo plane which 


reached Paris in 24 flying hours by way 
of Newfoundland and the Azores. 
During my ten weeks in Germany, I 
travelled 5400 miles by jeep and made 40 
The territory covered 


Danish border to the 


mills. 

the 

Swiss border in western Germany. 
Three of the four reports are published 


visits to 


reached from 


as follows:— 

1. Dyeing and Finishing of Woolens 
and Worsteds in Germany. 

2. Wool Scouring, wool grease recov- 
ery and byproduct recovery in Germany. 


3. Pulling wool by the use of enzymes. 





DYEING AND FINISHING OF 
WOOLENS AND WORSTEDS IN GERMANY 


GENERAL CONDITIONS 
OCTOBER TO DECEMBER 1945 
At the time the woolen and worsted 
mills were visited, most of them were in 
an uncertain period of transition from 
war-production to civilian peace-time pro- 
duction under the direction of the mili- 
tary governments of the occupying forces 
and also were faced with critical short- 
ages of available fibers, repair parts and 
fuel. 
The only 
tic German 
limited in quantity. 


wools available were domes- 


wools which are coarse and 


BLENDS 


Blankets were being made with 50 per 
cent shoddy and 50 per cent rayon waste. 
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Police uniform fabrics were being made 
with the 
25% wool 
40% shoddy 
35% rayon 
Work clothes fabrics were being made 
in worsted mills either entirely of rayon 


following blend: 


or of and small percentages of 


shoddy. 
Fabrics for civilians were being pro- 


rayon 


duced in a wide range of mixtures which 


contained from very little wool right 
down to none at all. Representative 
blends included the following: 
% Wool — — 10 — 30 
“> Shoddy 30 — 20 30 30 30 
“ Rayon 70 100 80°60 40 40 
“- Flocken- 

bast 30 — 





INDUSTRY 
that about two- 


DESTRUCTION OF 

It has been estimated 
thirds of the woolen and worsted indus- 
try in all of Germany has been destroyed 
Specific statistics show 
718,076 woolen and 


during the war. 
that 62 
worsted spindles have been destroyed and 
68 per cent or 10,658 looms have been 


per cent or 


ruined. 
FUEL 

steam and hot water 
is a critical item. Good coal is available 
only to a few mills and then in a very lim- 
Wood and peat are being 
In certain locali- 
but its 


Fuel for power, 


ited quantity. 
used in some instances. 
ties a “brown” coal is available 
heat value is only about 2000 calories. 
CELLULOSE FIBERS 
flockenbast 


manufactu- 


and are 


The 
regarded by 


use of rayon 


German textile 
rers only as necessary evils. Apparently 
little or no consideration is being 
given to the possibility of exploiting 
blends of wool with the vegetable fibers 
The expressed 


very 


as fabrics of merit as such. 
intention is to return to 100 per cent wool 
fabrics as rapidly as conditions will per- 
mit. 

STOCK LUBRICANTS 


Prior to the war, the most universally 


used stock lubricant for woolens was 
elaine, and for worsteds, olive oil. Dur- 
P253 








ing the war and at present, these are no 
longer available. A variety of substitutes, 


universally referred to as “elaine substi- 
tutes” are furnished by the former pro- 
ducers of elaine for use in woolen mills. 
We were unsuccessful in procuring infor- 
mation as to the character of these sub- 
stitutes but they were working satisfac- 
torily and were readily removed in scour- 
ing. 

I. G. Farben had produced at least two 
stock lubricants which were also used ex- 
tensively. 

These were mixtures of an Igepal type 
of synthetic emulsifier, called Emulgator 
75, and mineral oil. 

Emulgator 75 is an Alkylphenolpoly- 
glycol ether. 


The mineral oil used had a_ viscosity 
of 5° to Engler which is about 175 
to 240 seconds Saybolt at 38° C. The 
fire point is more than 200° C. 

Two mixtures are made. One is for 
wools and wool-rayon mixtures and is 
called Standardschmalze Retton. It con- 
tains 25 per cent Emulgator 75, 75 per 
cent mineral oil and a little oil soluble 


red for identification. 

The other is for shoddies and is called 
Standard-schmalze Grunton. It contains 
10 per cent Emulgator 75, 90 per cent 
mineral oil and an oil soluble green. 

Both of these wash out readily. They 

did 


some of the early lubricants which were 


cause no rusting of card wires as 


based solely on the synthetics without 


mineral oil. 


FINISHING 


The procedure for finishing fabrics fol- 
the 


mill. 


lowed same pattern in practically 
cvery 


the 


consisted of fulling in the grease, scour- 


For woolen type fabrics routine 
ing, extracting, drying, brushing or nap- 
ping, shearing and pressing or decating. 
the 


light fulling or no fulling, scouring, ex- 


For worsteds routine included a 


tracting, drying and pressing or decating. 


Fulling 


The only fulling mills seen were old- 
fashioned, 


casional adjustable metal guider and some- 


made of wood, with an oc- 
times a bit of sheet zinc lining. 

Several of the synthetic detergents such 
as Gardinol, Igepon, etc., had been used 
during the war but everyone interviewed 
expressed a decided preference for soap 
and alkali. 
neither acid-fulling nor water-fulling had 


the 


as to such a possibility always produced 


So far as we could discover, 


been used. In _ fact, mere inquiry 


a look of incredulity and amazement. 
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A battery of ancient “kicker” fulling 


mills were found in one mill. 


Scouring 

The same products were used here as 
Washers all the old- 
fashioned “dolly” type. Most of them 
were small one, two and four piece af- 


in fulling. 


were 


fairs which 
All 
of the washer rolls we saw were entirely 


kind, 


Most washers were equip- 


there 
would hold six fifty-meter pieces. 


with a few here and 


of wood without covering of any 
not even rope. 
ped 
which forced a good stream of fresh wa- 
the 


with sprays from perforated pipes 


ter onto the pieces as they entered 
nip during rinsing. 


Extracting 


All extractors were the centrifugal bas- 
ket type. No vacuum slot extractors were 


discovered. 


Drying 

Some of the cloth dryers were heated 
by steam coils between the layers of cloth 
but there were quite a number of plants 
heated 
through 


where air was outside of the 


dryer by passing steam coils. 
Then it was blown across or along the 


layers of cloth. The best installation of 


Swartz and 


Gladbach. 


In this system which is typical, fresh 


this type was observed at 


Klein at Munchen 
cool air enters the bottom of the dryer 
to cool the cloth as it leaves. This air is 
then taken by the bottom of three blow- 
is heated by finned steam coils to 
7 «. 


layers of cloth in the dryer. 


ers, 


50° to and passes between two 
Next this 
air passes through another blower and 
heater and the raised to 
70° to 90° C. 


raises it to 90 


temperature is 
The third blower and coil 
tio it” ¢. 


air meets the wet cloth as it comes in at 


This hottest 


the top of the dryer, becomes saturated 


with moisture and is exhausted out the 
tcp, usually being diverted to some other 
part cf the mill for heating and humidi- 
fying purposes. 

Most dryers were equipped with the 
customary automatic electrical controls 
ind other devices for feeding the cloth 
onto the pins, compensating for width, 


etc., on the feed end. 
Napping 

Nothing cut cf thé usual was seen here. 
Saw an occasional! teasel gig but none in 
operation. 
Shearing 


Practically all the shears were one blade 


aftairs. There were a few with two blades. 
Pressing 
Rotary presses, most of them rather 


old, were the vogue, although several hy- 
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draulic presses were noted but none jp 
operation. A few expressed a prefereng 
for these cumbersome hydraulic affairs, 


Decating 


No pressure decators were found. The 
type of equipment which the Germap 
called “decatizers” were what we woul 
call semi-decators or mantels. 


DYEING 


Stock 


Wool and shoddy are being dyed mos. 
ly with chrome colors. Heavy shades are 
dyed tep chrome; and lighter shades, chro. 
mate. For police uniform goods, Helip. 
dones are being used. 

For the light ingredient in mixture 
with dark shades, it appears to be more 
or less universal practice to use a tint 
of blue, dyed with indigo, instead of plain 
white. This practice is necessary because 
most domestic German wools are rather 
yellow. 

Most of the equipment for stock dyeing 
is rather ancient. It consists of open ket 
tles poled by hand or non-pressure m 
chines with one-way circulation. 

There were a few Obermeyer top dye 


ing machines. 


Yarn 


Most of the work at present consis 


of heavy shades which are dyed tp 
chrome. 

For home knitting yarns, several mills 
had excellent stainless steel equipment in 
which the hanks were suspended from 
stainless steel cross bars at the top and 
secured at the bottom in a similar man 
the liquor 


through the stationery hanks was achieved 


ner. Circulation of dye 
by a set of propellors driven by an elec 
tric motor mounted at the top and to ont 
side in a compartment separated from 
the hanks by a perforated plate. The dy: 
liquor moved up through a_ perforated 
false bottom, through the hanks and back 
through the impellors. There is nothing 
particularly new in this system but asid: 
from a few small stainless steel piece dye 
kettles, it was the only dyeing equipmen 
which appeared to be modern and up-to 
date. 

Most of these machines were built }) 
H. Krantz of Aachen. They were heated 
by closed steam coils under the false bot 
The customary unit held from & 
There were a few 


tcm. 
to 100 Kg. of yarn. 
emall ones which held only 20 Kg. 
The stainless steel used in the construc 
tion of these machines is Krupp Esse 
V4A. é 
A few ancient pressure machines wi 
were noted in tw 


two-way circulation 
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different plants. 
Obermeyers were being used for sul- 
phur dyeing of rayon yarns. 


Pieces 

The limited amount of piece dyeing be- 
ing done was confined to mixed fabrics 
of rayon, flockenbast and wool, the lat- 
ter in small percentages and mostly shod- 
dy, at that. 

(As an interesting commentary on the 
low state of production in the industry, 
it might be noted here parenthetically, 
that in one large mill visited in October 
1945, the only two pieces of equipment 
operating in the entire plant were two 
very ancient garment or yarn dyeing ket- 
tle. Each of these contained one suit of 
civilian clothing in a kettle which formed 
the upper portion of a unit, the lower 
portion of which was a small stove con- 
taining a wood fire. Doubtless the twenty 
or more redyed suits of dark browns and 
blues which we noted later in one of the 
discarded O.D. uni- 


laboratories were 


forms). 
Half-Wool Metachrome Dyes 


The bulk of union piece dyeing was 
done with I. G. Farben’s so-called Half- 
Wool Metachrome Dyes. These are mix- 
tures of metachrome, milling and direct 
colors and are said to be of good fast- 
The direct 


colors used were especially selected for 


ness to washing and water. 


their property of not changing shade too 
greatly with chrome. For medium and 
heavy shades, colors of good solubility 
in a bath containing chrome were se- 
lected. The dyeing procedure for medium 
shades was as follows: (1) Wet out the 
pieces thoroughly by running for 15 min- 
wes at 45° to 50° C. with 1 per cent to 
2 per cent Leonil O solution; 10 per cent 
to 15 per cent Glaubers salt dry. (2) Add 
dyestuff and 1 per cent to 4 per cent 
metachrome mordant. (3) Bring bath up 
t0 92° to 95° C. in 1 hr. and hold at 
that temperature for 14 hrs. (4) Shut 
off steam and cool back for 30 minutes 
0 fill up the vegetable fibers. (5) Rinse. 
For dark shades the same procedure is 
followed, except that the 
mordant is added until the goods 
have been running in the dyestuff at 92 
(0 95° C. for about 30 mins. 
is then turned off, the metachrome mor- 
dant is added, the bath is brought back 
Up to 92° to 95 


metachrome 
not 


The steam 


C. for another hour and 
then the goods are cooled for 30 minutes 
above to fill up the vegetable fibers. 
Dyestuffs which went into these Half- 
Wool metachrome mixtures included the 
‘ollowing: 
Directs 


Benzofast Chrome Red G 
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Diamine Fast Red F 
Fastusol Red F 3 B 
Fastusol Red L 4 B L, C F 
Fastusol Scarlet B 
Fastusol Scarlet L G G 
Fastusol Orange F 3 G 
Fastusol Orange R R L 
Fastusol Orange 3 R 
Benzofast Chrome Yellow R 
Fastusol Yellow R T 
Fastusol Green L C 
Benzofast Chrome Blue G 
Benzofast Copper Blue B 
Fastusol Blue G 

Fastusol Blue L F BG L 
Fastusol Blue L G A 
Fastusol Blue L 3 R L 
Benzochrome Brown B 


os 


Brown M 
BR 
Fastusol Brown T 
Fastusol Grey L G G 
Fastusol Grey L V G L 


Metachromes 


Diamine 
Fastusol Brown 


Anthralan Red 3 B 
Metachrome Red B B 
Supranol Red B 

Supranol Red 3 B 
Supranol Red 6 B 
Supranol Red G 

Chrome Fast Orange 3 R L 
Supranol Orange G S 
Chrome_Yellow A Extra 
Metachrome Yellow K E 
Supramine Yellow R 
Alizarine Brilliant Green B Extra 
Extra 
WA 


Alizarine Cyanine Green G 
Cyanine Green G 
Sapphirole S E 


Acid Anthracene Brown 


Alizarine 
Alizarine 


L & 


Brown BR 
Brown E B 
Brown V 
Olive B L 
Supranol Brown 5 R 
Acid Alizarine Grey G New 
Alizarine Blue Black B 
Alizarine Light Grey B B L W 
Diamine Grey B L 
No Black available 
Piece dye kettles were mostly of wood, 
There 


some of 


Metachrome 
Metachrome 
Metachrome 
Metachrome 


the largest being for six pieces. 
of stainless steel, 
They 
structed of Krupp/Essen V2A and V4A. 


were a few 


which had closed tops. were con- 


HELINDONS vs. CHROME DYESTUFFS 


Discussions concerning the relative mer- 
its of the Helindon type of vat dyes com- 
pared with chrome dyes for wool brought 
out a number of points which may be 
worth noting. For heavy shades the cost 


of Helindons is excessive and there is a 


tendency toward crocking. One mill 
which had made a study of comparative 
costs stated that for their medium and 


lighter shades the Helindons cost about 
15 per cent more than chrome colors but 
that this 
sated for in increased fastness to washing, 


difference was easily compen- 
perspiration and sunlight. 

More particularly, it was claimed that 
the stocks dyed with Helindons were less 
harsh than those dyed chrome, that spin- 
ning wastes were less, there were fewer 
breaks and it was possible to spin to finer 
counts. 

Decating fastness is better with chromes 


than with Helindons. 


WOOL SCOURING, WOOL GREASE 
RECOVERY AND OTHER BYPRODUCT 
RECOVERY IN GERMANY 


SUMMARY 
URING 


tives were used for scouring to take 


the war, synthetic alterna- 


the place of soap which was not available. 
Scouring: plants are returning to soap as 
rapidly as they can procure it. The gen- 
eral mechanics of the scouring process 
agree essentially with common practices 
in the U. S. 
given a rinse, in water only, before the 
This is 
recover the water soluble potash salts. The 


A. except that the wool is 
done to 


usual scour with soap. 


recovery of wool grease is mandatory in 
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most places in order to prevent pollution 
of streams. During the war no plant was 
allowed to scour wool which did not re- 
cover wool grease, because of the critical 
need for fats and lubricants of all kinds. 
The cost of recovering the wool grease 
exceeds its selling price. Fertilizer, wool 
fat acid, and potash are also recovered. 
Centrifugal separation of grease was prac- 
ticed in only one plant. All others used 
chemical processes. 


WOOL SCOURING 


The wool is first given a thorough rins- 


Poo 
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ing with water before it enters the first 
bowl of the scouring train. As it emerges 
from the chute which brings it from the 
sorting room it passes along a perforated 
endless belt conveyor about twenty feet 
long which takes it to the first scouring 
bowl. Above this conveyor, 
spaced are five sprays of cold water com- 


equally 


ing from pipes which extend across the 
entire width. The spray at the delivery 
end brings fresh clean water to the wool 
as it enters the squeeze rolls before pass- 
This 
the water soluble salts which 


ing into the first scouring bowl. 
water and 
it removes from the wool drops into one 
located beneath 


cf five tanks which are 


the conveyor. The liquor from the fifth 
tank is pumped into the fourth spray, 
which carries more soluble matter with it 
down into the fourth tank and so back 
through the other sprays and tanks (five 
of each) until the most concentrated liquor 
meets the incoming dirty wool. The rate 
of flow of the water is so regulated that 
the effluent is about 5° Be. 


This 
potash recovery system which is described 


liquor is then pumped to the 
later in this report. 

Wool scouring trains are nearly all five 
bowl affairs and the scouring liquors are 
flowing counter-current to the direction 
The fifth 
and fourth bowls usually carry only wa- 
little alkali 

Depending 
on the nature and type of wool, the neces- 


of the movement of the wool. 
ter, although sometimes a 
is added in the fourth bowl. 


sary amounts of soap and alkali are added 
in the third and second bowls and the 
first bowl usually needs no additions of 
chemicals except at times a spray of soap, 
as the wool enters the squeeze rolls to the 
second bowl. Some plants spray their 
solutions of soap or alkali and water into 
each of the respective bowls continuously 
Others 
simply put them in from pails at suit- 
able 
minutes. 

The dirtiest liquor is pumped from the 


at the nip of the squeeze rolls. 


intervals every fifteen or twenty 


first bowl to the wool grease recovery sys- 


tem which is described later in this re- 


port. 


Soap Substitutes 


During the war when soap was not 


available, numerous alternatives were 


used, such as Gardinol, Igepon, Igepal 


and Leonil. 

The 
wool scouring during the war was Leonil 
FFO Ex. of I. G. Farben. Their first 
product was Leonil O which was designed 


soap alternative most used for 


to work best at pH 4.9, the iso-electric 


point of wool. This required the use of 
formic acid and was too acid for the usual 
which had to be lac- 


metal equipment 
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quered for protection. Leonil FFO Ex. 
worked equally well from pH 7.0 to 8.0. 

Leonil FFO Ex. is a naphthol combined 
with ethylene oxide. It is non-ionic, non- 
substantive to wool and is stable to acid, 
alkali, and organic matter. It is an oil 
consisting of 100 per cent active material 
and is water soluble. 

In the counter-current trains, the Leo- 
nil FFO Ex. was added as required in the 
second and third bowls either ccntinu- 
ously by pumping through perforated 
pipes which sprayed onto the nips or 
hourly by hand. Occasionally 


amounts were also added to the first bowl. 


small 


The amount required ran about 0.7 per 
cent to 0.8 per cent on the weight of 
grease wool. Temperatures ran from 50 
o oO Cc. 


used for rinse water. 


Bowls four and five were 
No acid or alkali 
was used. 

All practical scourers affirmed that they 
would return to soap and alkali as fast 
as soap again became available. Already 
one mill has returned to the use of soap 
though it 
grease and bone grease fatty acids. 


been 


scourers including the various animal fat- 


even was made from house 


A variety of fats had used by 
ty acids, cocoanut fatty acids, mixed fatty 
acids of unknown composition and even 
peanut oil fatty acids. Apparently they 
were never allowed to use glyceride bear- 
ing fats but only the fatty acids, because 
of the need for glycerine in the German 
economy. Caustic soda had been used for 
many years for saponification to the ex- 
clusion of caustic potash. 

Scouring temperatures ranged from 42 
C..20 3 C 

Drier temperatures ranged from 50 
C.20 @ C. 


WOOL GREASE RECOVERY, CHEMICALLY 


The dirty alkaline wool scouring liq- 
laden with mud, 
wool grease are pumped from the first 


uors, sand, soap and 
bowls of the scouring trains to settling 
tanks or basins where the sand settles out. 
The upper 
brick lined tanks or vats and the sand is 
discarded. 

The with 


furic acid, the proper quantity of which 


liquor is then pumped to 


liquor is now treated sul- 
is determined for each batch by titration. 
After the mixture of mud and grease has 
separated, from the liquor, it is pumped 
to the grease recovery plant. The re- 
maining acid cracking liquor is neutral- 
ized with lime and discarded to the river. 

The mud and grease mixture is heated 
which are 


to 70 F. in closed heaters 


equipped with stirrers. Then it is run 
into filter presses to remove as much wa- 
ter as possible. Jute filter cloths are used. 


This filter cake is then transferred by 
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screw conveyors to closed extractors whig 
are equipped with stirring devices. Gay, 
line is added, stirred for ten Minute 
and allowed to stand for ten Minute 
when the grease and gasoline rise aj 
the mud settles. These two layers a 
then drawn off to other extractors fy, 
further treatment. The mud is usual) 
given three washings with gasoline to p 
move all of the wool grease. 


Fertilizer 


Then the mud which is fat free 
heated to drive off the gasoline which 
condensed and returned to clean storage 
This mud which still carries some wat; 
is filter pressed, dried, ground an 
bagged. It contains from 3 per cent; 
# per cent available nitrogen and since }; 
is mostly organically bound it is used 4 
a fertilizer for tobacco, cotton, etc., wher 
a slow release of nitrogen throughout th 
entire growing season is desirable. 

The wool grease and gasoline mixtur 
is then distilled and the gasoline disti 
lates returned to clean storage. 

To the wool grease which also contain: 
the fatty acids from the scouring soap 
enough 24° Bé. caustic soda solution i 
added to saponify the fatty acids, th 
mass is stirred for five minutes, followed 
by an addition of 50 per cent ethyl alcoho 
solution which is stirred for five minutes 
The alcohol dissolves the resulting soa 
and the wool grease which still contains 
traces of gasoline separates from the ala 
hol-soap layer, the latter dropping to the 
bottom of the extractor. 

The neutral wool grease is then draws 
off to another extractor, washed with a 
cohol again, and the resulting layer o 
alcohol-soap is added to the previous lo 
At the same first alcohol-soap 
solution is washed with gasoline to te 


time the 


move traces of wool grease and this } 
added to the initial batch. 


Wool Fat Acid 


The soap procured above is split wt 
sulfuric acid in a lead lined tank, the 4 
cohol is distilled off and returned to clea 
storage, the fat is washed, dried and pack 
aged in drums. It is very dark colored 
contains about 60 per cent free fatty ace 
and is sold to lubricant makers “as is. 

The neutral is then freed 
from gasoline by distillation, packaged in 
drums and sold as neutral wool grea% 
or stored in tanks for further processitt 


to produce “Adeps Lanae.” 


wool fat 


ADEPS LANAE 


Blanching of neutral wool grease” 
done by pumping it through closed tank 
which are filled with Florida fullers eat 


It is pumped through from the bot 
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~ the top and it takes from 8 to 12 
hours t0 process one tank of 10 cubic 
meters. It requires from 10 to 20 pas- 
sages through the fullers earth to produce 
adequate blanching. If there are any 
traces of gasoline left in the grease either 
from previous processing or from the ful- 
lers earth which has to be washed with 
gasoline to recover the grease which it 
retains, then the grease has to be given 
further distillation treatments to remove 
that gasoline. 

It is then necessary to wash the grease 
with water (80° C. to 90 
any remaining traces of water soluble 


C.) to remove 
matter or dark particles. Frequently a 
small amount of caustic 
porated with these wash waters to neu- 


soda is incor- 
tralize any residual free fatty acid which 

s then washed out as soap. 

To remove the last traces of objection- 
able odor, the grease is distilled in vac- 
to 80 
C. and 65 to 68 centimeters of mercury. 


yum for 20 to 30 hours at 75° C. 


These vacuum stills hold from 2 to 2 
cubic meters. 
The resulting product is Adeps Lanae. 


WOOL GREASE RECOVERY, CENTRIFUGALLY 


At two of the plants where grease is 


reovered chemically, experiments had 
been conducted using the centrifugal proc- 
ess but because of the extensive 
ments already involved in chemical equip- 
ment it had been decided not to change. 


One plant claimed that the centrifugal 


invest- 


process would not clarify the scouring 
liquors sufficiently to cover stream pollu- 
tion regulations. The other claimed that 
it would, and that they would make the 
change if it were not for the cost of a 
new installation. 

At one plant in southwestern Germany, 


and 


rather complete centrifugal recovery plant. 


Schackenmeyer Mann, there is a 
It was not in operation at the time of 
my visit. 

Their super centrifuges operate only at 
6000 r.p.m. which make it necessary to 
have more of them than 
quired if they had the higher speed units 
which are used in America. 


would be re- 


In their wool scouring they are using 
the so-called Duhamel system of continu- 
clarified 


us scouring, returning the 


liquors from the plant 
0 the second bowl, and taking full ad- 


vantage of the wool suint as a detergent. 


grease recovery 


They operate four scouring trains of five 
bowls each but do not treat the wool with 
iwater rinse before scouring. During the 
war they used Leonil FFO Ex. and added 
what was necessary third bowl. 
The last two bowls carried fresh rinse 
water and five, 
were tied together on the counter-current 


to the 


bowls four, and three 


flow principle. Bowls two and one re- 
circulated constantly with the grease re- 
covery system. 

The temperature of scouring was rel- 
atively high, 65° C., because the pH of 
the suint liquor bath ran only from 8.0 
to 8.5. The bowls are all insulated. 

The flow of scouring liquor through 
the recovery plant is as follows: 

1. A large basket type of centrifuge 
about 60 inches in diameter which 
rotates in a vertical plane separ- 
ates out the heavy mud. 
at 1500 r.p.m. The mud is scooped 
out by controlled 
scoop at intervals during the oper- 


It operates 
a mechanically 


ation. 

The liquor then passes to a_ bat- 
tery of two centrifuges which op- 
erate at 2500 to 3000 r.p.m. and is 
further cleared of fine mud and clay. 
Heated in tanks to 80° C. 

Passes to a battery of five so-called 
super centrifuges in parallel which 
operates at 6000 r.p.m. The water 


effluent from these is returned to 
the scouring system, having cooled 
by this time to the proper tempera- 
ture for scouring, 65° C. Centri- 
fuge bowls are cleaned twice a day. 
The emulsion from operation four 
is pumped to a tank and heated to 
80° C. 

This Reated 
clarified and freed from water by 
passing through two super centri- 
fuges in parallel. 

The 
insulated tank in which it is heated 


emulsion is further 


grease then goes to a well 

by steam in a closed coil and stirred 

with an electric stirrer to reduce the 
moisture content. 

The entire equipment is in a tiled room 

by itself with a floor space of about 30 

The super centrifuges 


feet by 50 feet. 


each handle about 1000 liters of liquor 


per hour. 


POTASH RECOVERY 


The soluble material which has 


been pumped from the preliminary rins- 


water 


ing equipment in the chemical recovery 


systems is brought to vacuum stills which 
are in batteries of three in series as fol- 
lows: 
1. At atmospheric pressure and 90 to 
93° <. 
At 25 to 30 cm. of mercury vacuum 
and 80° C. 

3. At 50 to 60 cm. of cercury vacuum 
and 60 to 65° C. 

The product from these batteries of 
vacuum stills has been concentrated from 
5° Bé. up to 30 to 33° Be. It is then 
run into a calcining oven where the or- 
ganic matter is burned off and this fin- 
ishes sufficient heat to dry the product. 
from the 


The crude product furnace 


contains about 
70% K, CO 
7% K, SO, 
5% K Cl 
8% Na, CO 
10% Insoluble Residue 

Purification is carried out by dissolv- 
ing in water and filter pressing to remove 
the insoluble impurities. 

The 30 per cent solution which comes 
from the filter is run off into crystallizing 
pans and boiled. The crystals are scooped 
out as they form, in the following order: 

.. & SO, 

a & 

3. Na, CO 
i. K, CO 

These salts are then centrifuged cal- 
cined, cleaned, ground and bagged. 

FIRE PROTECTION 

In the grease, recovery plants by chem- 
ical means, where so much gasoline is 
used there is installed some excellent au- 
tomatic CO, fire extinguishing equipment 
although none of them have ever had a 
fire to date. 

The usual type of sprinkler system with 
fusible heads is installed throughout the 
This 
pressed air. Should a sprinkler head melt, 


plant. system is filled with com- 


the drop in pressure allows the valve on 
the large cylinder of CO, to open in- 
stantly and flood the fire. Each sprinkler 
has its own huge tank of compressed CO 
these are stored in a fire- 


and separate 


proof room. 


PULLING WOOL 
BY THE USE OF ENZYMES 


PURPOSE 


To remove wool from pelts without 


detriment to the wool fibers nor to the 
hides. 
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SUMMARY 
By the use of an enzymatic product 
called Arazym NSL, the above purpose 
appears to have been accomplished with 
excellent results. 
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ARAZYM NSL 


This process of pulling wool from 
sheep skins was developed by the Rohm 
and Haas Company of Darmstadt who 
are the manufacturers of the enzyme prod- 
uct named Arazym NSL. 

The process was explained by Dr. C. 
T. Kaulter, Technical Director of Rohm 
and Haas and is a development of re- 
search carried during the five 


on past 


or six years. 
Manufacture 


Originally the enzyme used was pro- 


duced from animal pancreas imported 
packing houses. 
When the war interrupted these impor- 
began 


in bran. 


frozen from American 


tations, they producing enzymes 
Protease is the 
has been 
terminated at present due to the destruc- 
tion of the factory, but it is now being 
reconstructed and they expect to be in 
production again by spring. 

The 
produced in pure strains in the labora- 
Trays of bran seeded with the 
mould are cultured for five days at 20° C. 
te zz G. 


allowed 


from cultures 


active principle. Production 


mould, Aspergil Paraciticus, is 


tory. 


The temperature must not be 
to rise above 28° C. Tempera- 
ture is kept down by cold water which 
is circulated through the shelves on which 
the shallow trays of bran rest. 

No particular attention is paid to pH 
control but it normally runs around 6.8. 

The mould 


with water and 


then extracted 
precipitated with 
sulfate or sodium sulfate or a 
of both. It also may be pre- 
cipitated with ethyl alcohol. The salts 
used for precipitation are in 35 per cent 


culture is 
am- 
monium 
mixture 


solution. 
After the matter is preci- 
pitated out, it is put through a filter press 


proteinic 


and then dried under vacuum at 30° C. 
A protease of high concentration which 
contains 40,000 enzymatic units is thus 
obtained. 

To produce their commercial Arazym 
NSL the following mixture (by weight) 
of ingredients is made: 

3% to 5% 
93% to 95% 
minum Silicate) 


Protease enzyme 
Kaolin (natural Alumi- 
2% Zinc Carbonate 

ARAZIT 014 


with NSL is another 
mixture called Arazit 014 which is made 


Used Arazym 
up as follows: 
33% 


67% 


Sodium Carbonate 
Sodium Bisulfite 
TREATMENT OF SKINS 
treatment of the 


In preparation for 


P258 


skins a solution is made up as follows: 
(parts by weight) 
3 parts Arazym NSL 
3 parts Arazit 014 
10 parts Water 
Dissolve the Arazit 014 in the 
at 30° C. Mix into this solution with 
constant stirring the Arazym NSL. A 
the 


water 


milky mixture results because of 
Kaolin in the Arazym NSL. 

This solution is then spread onto the 
flesh side of the skins by hand or with a 
brush after the have been 
washed and rinsed. The should 
have been stored in a warm place for 


skins first 


skins 


several hours before treatment as good 
results are not obtained by starting with 
cold skins. 

After the flesh the 
skins with the enzyme solution, two skins 
are placed with their flesh sides together. 
From 12 to 15 pairs of skins so treated 
are piled together and these piles are 
allowed to stand for 24 hours, more or 
less. The proper point for removal of the 
the operative. 
Piling large numbers of skins together 


wetting sides of 


wool is self-evident to 
may allow too great a rise in tempera- 
ture with consequent destruction of the 
The skins should 
lowed to exceed 35° C. 


enzyme. not be al- 
or the flesh may 
be converted to glue and the skins will 
stick together. 
wool if it gets wet with the enzyme so- 


No harm is done to the 


lution. 

Soft skins require less time than hard 
skins. The fine wools are scraped off 
The 


are 


first and the coarse wools later. 
wools are sorted for grade as they 
removed. 
Skins and wools are rinsed in water, 
the skins being passed adong for further 
the wool is 


processing and dried and 


sold. 


COMPARISONS BETWEEN OLD AND NEW 
PULLING PROCESSES 


The old lime process took only about 
12 hours instead of 24 hours and could 
be used cold Also the old 
methods with lime nad sulfide were very 
cheap. 

However, the resulting pulled wool by 


on skins. 


the enzyme process, is much superior in 
handle and contains no bothersome chem- 
icals. The additional cost of the enzyme 
over the cheaper chemicals is more than 
made up in the increased value and higher 
selling price of the wool as well as an 
estimated increase in wool yield of ap- 
proximately 10 per cent. 

The for 
100 Kg. of pelts by the old method was 
about 80 pfennings as compared with a 
chemical cost for enzyme materials of 4 


cost for chemicals treating 


marks. 
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ONE HUNDRED AND FIFTY-THipgy 
COUNCIL MEETING 

: Pw Council held its 153rd_ meeting in 

the Hotel Commodore, New York 
N. Y., on Friday morning, April 5, 1946, 
Present were President William D. Appel, 
presiding; Hugh Christison and Henn 
F. Herrmann, vice-presidents; William R 
Louis A. Olney, 
chairman of the research committee; Car! 
Z. Draves and P. J. Wood, past-pres. 
dents; Walter J. Hamburger and Charle 
H. A. Schmitt representing Norther 
New England; Allison R. Fletcher ang 
Howard V. King representing Rhode 
Island; George L. Baxter, Patrick J. Ken. 
nedy, Leonard S. Little and Thomas F. 
O'Brien representing New York; Jame 
P. Conaway and Arthur W. Etchells rep. 
resenting Philadelphia; Samuel L. Hayes 
and Raphael E. Rupp representing Pied. 
mont; William B. Griffin representing 
Southeast; Winn W. Chase, chairman of 
publicity; George O. Linberg, chairman 
of the Boston convention 
Kenneth H. Barnard, 
technical program committee; and Harold 


Moorhouse, treasurer; 


committee; 
chairman of the 


C. Chapin, secretary. 
report of the 152nd 
council meeting and financial report of 


The secretary’s 


March 29, and the treasurer’s report of 
April 3, were accepted. Reported ap 
proved by affirmative letter ballots of 


over two thirds of the Council were the 


following amendments to the By-laws: 
In Article II, Section 1, change dues to 
$7.50, Junior $5.00, Associate 
$7.50, Student $3.50. In Section 2, change 
dues for Life Membership to $150.00. In 
Section 4, change last sentence to, “If elect- 
ed after May first, a Senior or Associate 
member shall be credited with $2.50, a 
Junior member with $1.50, and a Student 
member with $1.00, out of the payment 
with his application, toward 
dues of the next dues year.” In Section 
6, change the last sentence to, “Current 
dues, plus any indebtedness for dues of 
a previous year, for a member applying 
for reinstatement before May first, shall 
be considered $1.50 in addition to a full 
year’s dues; but for reinstatement aftet 
May first, $1.00 less than a year’s dues. 

In Article X, Section 4, second pata 
graph, omit, “of five 
dollars.” 

To Article I, Section 3, add, “A Juniot 
shall automatically become 40 
Associate member at the age of 28 years, 
unless he has qualified for Senior mem 
bership.” 

To Article IV, Section 1, add, “...and 
a Committee on Constitution and By 
Between Sections 7 and 8, with 
appropriate renumbering, “The 
Committee on Constitution and By-laws 
shall consist of the Secretary and Treas 


Senior 


received 


second sentence, 


member 


laws.” 
insert, 
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| 


urer of the Association and a _ third 
member appointed by the Council. Every 
proposal to amend the Constitution or 
By-laws shall be first submitted to this 
Committee for its recommendations to 
the Council.” 

The amendments concerning dues were 
adopted with the understanding that they 
would become effective at the beginning 
of the that there 


would be no rebates toward dues of the 


next dues year, and 
new year on account of payments after 
May first in the current year. It was voted 
that dues for members still in the Armed 
$2.50 the 


Five thousand dollars 


Services remain until official 
end of the war. 
were appropriated for investment in Fed- 
eral bonds. 

Mr. Chase reported fer the Publicity 
Committee, Mr. 


porate Membership Committee, and Mr. 


Herrmann for the Cor- 


Litle for the Executive Committee on 
Research. Dr. Olney, 
Research Committee, asked 


reporting for the 


and received 
approval of the flammatility test devel- 
oped by Dr. Hager’s committee as a ten- 
tative standard of the Association, to be 
offered to the National Bureau of Stan- 
dards for acceptance as a trade standard. 
Dr. Olney was appointed to the Ultimate 
Consumer Goods Committee of the Amer- 
Dr. 


Bonnar, 


Association, with 
Mr. 


Barnard as alternate. 


ican Standards 


Stiegler as alternate; and 


with Mr. 
committee L-14 were appointed Dr. Stieg- 


To sub- 


ler, with Dr. Olney as alternate; and Mr. 


Bonnar, with Mr. Barnard as alternate. 
Mr. Linberg discussed plans for the 


convention in 


13 and 14, and Mr. Barnard presented a 
written report on the problems involved 
in running a convention. As a committee 
to give these problems further considera- 
tion and report at the next meeting the 
of the 
Barnard, E. J. 
G. O. Linberg, P. J. Kennedy, S. L. Hayes, 


President, by 
pointed K. H. 


Boston on 


vote 


December 


Council, 


R. W. Philip, and B. C. Bond. 


Cohn Hall Marx Co. and Springdale 
Finishing Co. were elected to Corporate 
membership. Each of the following was 
elected to the class of membership speci- 
fed, as of thirty days from publication of 
application, provided no objection be re- 


ceived meanwhile by the Secretary. 


SENIOR 


A. Alomar 

M. Alpern 

bi. <= Armstrong 
J. W. Arnall, Jr. 
F. §. Arnold 

N. E. Balamoutis 


| W. F. Barnes 


P. H. Balay 

V. J. Barry 

N. is Battistelli 
). G. Benedict 
C. G. Benson 
C. A. Bergman 
L.H. Bingham 
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D. E. Bordner 
R. H. Bowen 
M. L. Branin 
J. H. Brant 

C. B. Brown 
R. N. Brownlee 
A. Bruno 

W. F. Busse 

E. C. Buxbaum 
B. Caho 

R. E. Carrigan 
H. A. Cathey 
H. B. Clark 

E. J. Cogovan 


Driscoll, 


M. Cohen 
B. Connor 

. F. Costello 
. B. Crooks 
J. Curtin 

’. T. Darby 

. S. Davis 

. C. Davis 

A. Dean 

> W. Dennis 
. E. Dennis 

. dePeterse 

’. C. De Witt 
B. Dickey 

. Dickstein 

. Dover 

. W. Duggan 
. H. Dunker 
. C. Eaton 

R. Ellis 

. B. Ellis 

. Erera 

. A. Etcheverry 
K. Fairhurst 
. Falkenburg 
° $. Felber 


OOMP EES MOMOmM> 2™MOOR> Zgerpees 


B. J. Fitzgerald 
J. P. Fleissig 
L. E. Fourt 


H. H. Frede 

D. Frishman 

B. H. Frost 

W. C. Fuhrman 
J. Fuller, Jr. 

J. P. Galbraith 
C. H. Geister 
H. S. Gerry 

A. F. Gelder 

V. H. Griffin 

N. G. J. Gralen 
O. b. Grant 

G. A. Greathouse 
C. D. Griggs 

Tr. J. Gunnell 
H. C. Gutekunst 
W. R. Gutekunst 
j. M. Hallmark 
J. T. Hand 

K. E. Hankins 

J. J. Hanlon 

T. E. Hannah 

H. H. Hayes 

E. V. Helms 

D. H. Henderson 
C. B. Hess 

W’. L. Hicks 
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G. E. Hine 

R. D. Hill 

H. P. Hoffmann 
F. J. Hope 

R. I. Hornstein 
G. T. Howe 

C. B. Hunsicker 
W. L. Hunter 
D. M. Hutchinson 
H. K. Hygen 

R. O. Ingram 

S. E. Jarrett 

C. A. Jeanson, III 
C. E. Jeremiah 
C. Johnson 

E. Karagozian 
J. J. Kelley 

H. E. Koblenzer 
J. C. Kozick 

P. Kronowitt 

T. A. Lancaster 
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A Study of the 


WATER RESISTANCE 


of Fire, Water, and Weather Resistant Cotton Canvas 


Industrial Test 


INTRODUCTION 


OR applications which require that a 
F seasite fabric have a high degree of 
water resistance, a duck or canvas cloth 
nas generally been employed. Thus can- 
vas has been used for the fabrication of 
other 
Many 


treatments have been devised to increase 


tents, paulins, truck covers and 


tems too numerous [to mention. 


the inherent water resistance of this fab- 
tic. Canvas has been painted, tarred, 
mpregnated with paraffin wax, or coated 
vith rubber or synthetic resins. 

During the past few years, a fire and 
weather resistant treatment for canvas 
nas been developed, and canvas finished 
with this type treatment has been exten- 
ively used by the armed forces. From 
the Navy's viewpoint, the property of 
re resistance has been considered the 
lost important property conveyed to can- 
vas by the 


treatment because of the 


ecessity of reducing the contribution to 


ire of as many items as possible on 
board warships. 

One result of the application of fire 
ind weather resistant treatments to cot- 
ton canvas is to markedly increase the 
water resistance of the canvas. The com- 


positions of the fire resistant finishes 
used by various manufacturers vary con- 
siderably but in general, all finishes con- 
iain a resin binder or “film former,” a 
chlorinated paraffin wax, antimony oxide, 
alcium carborate, and color pigments. 
The waterproofing of the yarns and fibers 
dy the resin and chlorinated paraffin wax, 
and the filling of the pores by the pig- 
ments, naturally tend to improve the 
water resistance of the canvas which by 

physical construction is quite water 
resistant prior to such treatment. * A 


sudy of the water resistance of fire, 
water and weather resistant cotton can- 
Navy De- 


Partment Specification 24C20' and other 
similar 


‘as of the type specified by 
government specifications, has 
een made at the Industrial Test Labora- 
‘ory of the United States Naval Base, 
Philadelphia, Pennsylvania. This paper 
Presents test results abstracted from the 
nvestigation. 

The general purpose of the investiga- 
“lon was to determine the actual water 


ne, 4 . e 
nedding properties of treated canvas (by 








HARRY B. KIME 


“treated” is meant the fire, water, and 


weather resistant finish) when exposed 
to extremely severe conditions simulating 
actual naval uses, and to compare the 
results obtained in these tests with the 
more common laboratory tests which are 
generally used for evaluating textiles for 


water resistance. 


PROCEDURES AND APPARATUS 


|. Spray Penetration Test—The appa- 
ratus employed for testing the resistance 
of treated canvas to penetration by water 
heavy spray is illus- 


under prolonged 


trated in Figure 1. As noted from the 
photograph, the apparatus consists of a 
reservoir with a perforated bottom, a cir- 


cular specimen holder with binding ring 











[—Spray 


Figure 
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Penetration Test Ap- 
paratus. 


Laboratory, United States Naval Base, Philadelphia, Pa. 


and collecting funnel, delivery and over- 
flow tubes, and a wooden frame support- 
ing the various parts in the proper posi- 
tion. Pertinent data concerning the ap- 


paratus are as follows: 


Depth of water in reser- 


WE: -kacsces bie ee 6 mches 
Number of perforations. 230 
Diameter of perforaticns C.04 inche 


Distance from bottom of 
reservoir to center of 
specimen 

Diameter of specimen 

holder (outside) .... 10.25 inches 


Diameter of specimen 


holder (inside) ...... 10 inches 
Angle of specimen with 
bormontel ....:..... 10 inches 
Rate of water flow at 
specimen holder 139 CC se 
152 gal/hr. 


Samples of canvas were evaluated for 
spray penetration by clamping a 12 inch 
square test specimen over the collecting 
funnel with the binding ring, the excess 
material being trimmed after clamping. 
With the spray in operation, the collect- 
ing funnel was placed in the supporting 
rack and subjected to the spray for a 
fixed period. At the conclusion of the 
exposure period, the assembly was _ re- 
moved, and any water which passed 
through the specimen drained from the 
funnel and its volume measured with a 
graduated cylinder. 

2. Water Permeability Test.—The ap- 
paratus consisted of a circular reservoir 
approximately 24 inches in height, the 
bettom which contained a circular open- 
ing 4!2 inches in diameter. Accessories 


consisted of clamps to fasten the test 
specimen over the opening of the bot- 
tom, a gauge for determining the depth 
of water in the reservoir, filling and 
overflow tubes, a stopwatch, and a dish 
of beaker to collect any water passing 
through the test specimen. In conduct- 
ing the water permeability test, a speci- 
men seven inches square was clamped 
over the 4!2 inch opening, water intro- 
duced to a depth of 20 inches, and the 
water passing through the specimen dur- 
ing the ensuing 10 minute period col- 
lected and measured; water being added 


to the reservoir as necessary to mainta 


ty] 




















































the correct depth. The above apparatus 
and procedure is essentially that described 
in Navy Department Specification 24C20’. 
Unless the 


water permeability in 


otherwise noted materials 


were tested for 


the “as received” condition. 

3. Hydrostatic Pressure Test.—The ap- 
paratus used for this test was generally 
similar to that adopted by the American 
Association of Textile Chemists and Col- 
orists, essential differences being as fol- 


lows: 


(a) Diameter of pressure cylinder was 


? 


t!> inches rather than 2 inches, 


so that an area equal to that 


tested for water permeability 


would be su! jected to the hydro- 
Static pressure. 
(b) rate of increase in 


Average pres- 


sure over a height of 30 inches 


0.84 


rather 


was centimeters per second 


than | centimeter per sec- 


ond. 

Temperature of water was 16 = 2 

degrees Centigrade rather than S80 

degrees Fahrenheit (26.7 degrees 
Centigrade). 

In conducting the hydrostatic pressure 
test, the pressure cylinder was filled with 
water, the sample clamped in position, 
care being taken to avoid entrapping any 
air under the specimen, and the water 
The 


which the first three drops of 


pressure gradually increased. pres- 
sure at 
water penetrated the fabric was noted 
from the height of the water column. 

4. Water Absorption Test.—A weighted 
specimen of canvas, seven inches square, 
was immersed in a vertical position in 


The 


inches be- 


water for a period of 15 minutes. 
top of the specimen was 2! 
the surface of the water. At the con- 


the 15 


low 


clusion of minute period the 
specimen was removed from the water, 
placed between 8 inch square sheets of 
blotting paper, and passed through a 
wringer exerting a force of approximate- 
ly 5 pounds per inch of specimen width. 
The 


tween 


specimen was removed from be- 


the blotting 
weighed. The water absorption 


paper and immed- 
iately 
calculated as weight in- 


was percent 


crease. This test is similar to that 
adopted by the American Association of 
Textile Chemists and Colorists. 

In addition to the above tests for water 
resistance, it was attempted to measure 
of the treated can- 
Air Per- 


However, the ma- 


the air permeability 


vas by means of a Frazier 


meability Apparatus’. 
the 


terials resistant to 


of air that no readings could be obtained. 


were so passage 
Seventeen samples of fire, water and 


weather resistant cotton canvas in vari- 
ous weights, colors, and treated by vari- 
ous manufacturers (samples did not nec- 
essarily conform to all the requirements 


of specification 24C20') and six samples 


62 


i 
Fill aa 

Figure 2—Plan of Test Specimens for 
Test Series 1. 

1. Spray Test (Dry Specimen) 

2. Spray Test (Wet Specimen) 

3, 7, Il. Water Permeability (Dry 
Specimen) 

4, 8, 9. Water Permeability (Wet 


Specimen) 
5, 6, 10. Hydrostatic Test. 





of untreated canvas were subjected to the 


above described tests. Two series of 
tests were conducted. 
Test Series 1—Two spray test speci- 


mens, 12 inches square, and nine pressure 
test specimens, inches square, were cut 
from each of twelve samples of various 
weights of canvas, treated and untreated, 
in the manner indicated in Figure 2. The 
latter that 


with each set of three specimens, warp 


nine specimens were cut so 


and filling threads were duplicated. 
(1) The 


subjected to the spray 


two large specimens were 


test for a 
period of 12 hours. One specimen 
after 


soaking overnight in tap water at 


was tested dry, the other 


room temperature. 

One set of the three smaller speci- 
mens was tested for water per- 

meability. 

(3) A second set of smaller specimens 
was tested for water permeability 
after soaking in tap water over- 
night. 

The third set of smaller specimens 
subjected 


pressure 


was to the hydrostatic 
This 


drying 


test. same set of 


specimens after for one 
week at rom temperature was sub- 
jected to the 


test. 


water absorption 


In all 
ture was 16 


the above tests, the water tempera- 
= 2" Ge 

Test Series II1.—In order to study the 
effect of an accelerated weathering ex- 
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posure on the water resistance of canya— 


as determined by the above tests, thirtess 
samples of treated and untreated cany, 

were tested in the following manner: 
(1) One 
and two specimens 7 


specimen 12 inches square 
inches square 
were cut from each sample, 

The 12 inch specimens were sy} 
jected to the spray penetration t 
for a period of three hours. Afte. 
drying, the specimens were sy) 
jected to the accelerated weathe 
ing test described below and th 
spray penetration test repeated, 
The 7 


one set were tested for water ab 


inch square specimens fro; 


sorption, dried, and tested for w; 
ter permeability. After accelerate 


weathering, these tests were 

peated in the same order. 
(4) The 7 inch square specimens fron 
the second set were subjected ¢ 
the hydrostatic pressure test, a 
celerated weathering, and a secon 
hydrostatic pressure test. 


In all the above tests the water temper 


ture was 16 + 2° C. 
The accelerated weathering test 
which the samples were subjected cor 


100 hour exposure in a Na 
Eveready X: 


Accelerated Testing Unit, employing wa 


sisted of a 


tional Carbon Company 


ter spray and “Sunshine” carbons. N 


filters were used between the arc and 


the test specimens. This type of accel 
erated weathering test has been employed 


and 


resistant canvas at the laboratory for th 


for evaluating fire, water weather 
past three years and is further described 


in Navy Department Spec’n. 24C20'. 
EXPERIMENTAL DATA 


The experimental data obtained on the 
two test series are given in Tables | and 
2. In addition to the results of the vari 
ous water resistance tests, other physic 
measurements such as thread count 
weight, and thickness are included. Par 
of the data from these tables is graph 
ically represented in Figure 3, which il 
lustrates the performance of the twenty 
three samples in the four types of wate! 
the 


range of values in the water permeabil 


resistance tests. Because of wide 
ity test, it was necessary to use a logarith 
mic scale on the vertical axis for thes 
results if the smaller differences were © 
be distinguishable, and for purposes o 
simplification, water permeability value 
Only th 
Table 


23 0 


of zero were changed to one. 
data 
were 


from the initial tests in 

used with samples 13 to 
The order of the samples h# 
been arbitrarily arranged on the basis 
as this te 
is normally used for specifying the wate 


; : . 
resistance requirements for canvas. Th 
canvas af 


clusively. 


the water permeability test, 


six samples of untreated 


grouped at the right hand side. 


May 20, 1% 


| 


| 


1 
Sample Ce 
l 
3 
4 
5 
6 
8 
9 
10 
11 
12 
Notes: 1D 
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TABLE 1 
Test Series I 


Thick- W eight 
Type Thread ness (oz./ 
Sample Canvas Count (em) sq.yd.) 
l 4 36-20 0.145 35.2 
2 é 38-26 0.117 29.4 
3 : 35-19 0.140 35.6 
a 12 48-36 0.072 18.7 
5 12 48-36 0.073 18.1 
6 6 36-21 0.122 36.2 
7 10 48-29 0.093 23.2 
8 10 48-29 0.088 21.7 
9 8u 46-27 0.103 18.3 
10 10u 46-28 0.097 18.7 
11 4u 32-20 0.131 24.4 
12 12u 49-33 0.082 13.0 
Notes: 1 Dry, Pre-soaked 


weight increase due to water 


canvas 


2 Per cent 
u Untreated 


W ater Permea- 
bility Test 


Hydro- Immer- 
Spray Pre- static sion 
Test Dry soaked Test Test 
(cc) cc/10 min. (em) (% J? 
0.0 0 0 98.5 7.7 
0/0 0 0 56.0 8.6 
0/0 11 0 43 11.6 
0/0 2 0 30.5 10.4 
0/0 48 0 36.5 11.4 
0/0 59 0 21 9.2 
0/0 203 4.3 20 13.8 
0/0 303 137 20.5 14.3 
0/0 107 1105 40 27 
0/0 149 650 35 26 
2.5/0 1427 1230 29 24 
110/80 2787 3937 23.5 33 


absorptior 


a ce i ene 
TABLE 2 


Test Series Il 





W ater Hydrostatic Immersion 
Weight Thick- Spray Test Permeability Pressure Test Percent 
Sam- Type Thread (oz. ness Leakage (cc) cc/10 min Test (cm) Wet. Increase 
ple Canvas* Count sq.yd.) (em) I 1 I 1 I 1 I 1 
13 6 34-23 35.0 0.119 0 0 0 0 71 84 5.1 5.6 
1 € 36-20 36.8 0.119 0 0 0 0 52 58 4.8 5.3 
1 10 48-28 23.0 0.089 0 0 1 0 74.5 72.5 6.0 6.4 
16 12 52-35 17.5 0.069 0 0 3 0 60.5 67 7.9 8.3 
17 12 48-34 17.9 0.071 ) 0 8 0 55.5 67 5.1 8.3 
18 10 50-40 19.7 0.071 0 0 8 2 44.5 47.0 7.1 15.0 
19 6 38-26 30.0 0.119 0 0 23 18 40.2 44.5 10.3 16.6 
20 10 48-32 21.2 0.084 ) 4 120 370 28 30.5 8.3 13.6 
21 12 50-30 19.8 0.081 82 14 2000 2800 23.5 23 20.9 12.8 
22 4u 32-23 26.0 0.135 0 0 75 400 43 16.5 17.0 38.5 
23 10u 48-32 15.5 0.086 14 215 250 2940 27.5 0 27.3 50.0 
Notes: 1}u—untreated material 
I initial, 
A after accelerated weathering. 
DISCUSSION test, the samples were under pressure for 
From the data in Tables | and 2, it is ten minutes as compared with the one 
apparent that the treated canvas is quite or two minutes contact in the pressure 
resistant to the passage of water under test. 
a prolonged water spray, either when In general, the soaking of the water 
tested as received, after soaking in water, permeability. specimens increased their 


or after conditioning by an _ acceler- 
ated weathering exposure. Only two 
samples of the treated canvas, numbers 


20 and 21 


spray 


showed any leakage in the 


test. Three of the six samples of 


untreated the 


canvas permitted Passage 
of water in the spray test, but in none of 
the instances was the amount of leakage 
large, considering the severity of the ex- 
posure. 
It is evident that a general correlation 
among the results of the water permeabil 
hydrostatic pressure, and water a! 
sorption tests exists. With the exception 


of the untreated samples, which as ex- 


pected, had a much greater water absorp- 


tion than materials, 


the treated samples 
which ranked high in any one test also 
tanked among the better samples in the 
other tests. It is of interest to note that 


all of the leak 


when tested for water permeability with- 


samples which did not 


out pre-soaking in water, possessed a 
hydrostatic pressure resistance of more 
than 51 centimeters, the depth of the 
Water in the water permeability test. 
The reverse, however, is not true. Three 
samples, 15, 16 and 17, which had a hy- 


drostatic pressure resistance greater than 
51 centimeters showed some leakage in 
the permeability test. 
due to the time factor, as in 


This is probably 


the latter 


\f 
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resistance to the passage of water where 


treated canvas was concerned. The in- 


creased water resistance was probably due 
With 


treated samples, soaking did not improve 


to swelling and shrinkage. un- 


the water resistance and generally the 


specimens leaked more when tested wet. 


Hydrostatic pressure tests were not run 


on the wet specimens as it was not pos- 


sible to determine the point at which 


water penetration began. 
Most of the treated samples possessed 
a low absorption, 


water samples 7, 8 


and 21 exhibiting the greatest weight 


increases. It is noted that the water re- 
sistance of these samples was also poor in 
the other tests. 

With 


sorption 


the exception of the water ab- 


test, the accelerated weathering 


exposure generally appeared to improve 


resistance of the treated can- 


as 


the water 


vas (refer to Table as measured by 


permeability and hydrostatic 


This 


more resistant to water 


the water 


pressure test. property of treated 


canvas to become 


after accelerated weathering is charac- 


teristic of this type finish, and outdoor 


exposures of similar samples have corre- 


lated this experience. Longer exposures, 


both accelerated and outdoors, have indi- 


cated that this increased water resistance 


is not permanent, and with increased 
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periods of exposure, the water resistance 
Samples 20 and 21, 
two of the least water resistant materials, 


All 


samples except 21, showed an increase in 


becomes poorer. 


did not follow this trend however. 


water absorption as a result of accelerated 
With 
materials, 


weathering. the more water re- 


sistant the increase was small 


and not particularly significant. The pe- 


culiarities in the performance of sample 


21 in the tests may be due to the follow- 
ing: 
holes could be detected when held up to 


(1) it was the only sample in which 


a strong light, and (2) it was low in the 
number of filling threads for a No. 12 
canvas. 

the above tests, is 
the 


may 


One conclusion of 


the indication that water resistance 


of treated canvas vary Over a cCon- 


siderable range as measured by a water 


permeability test, a hydrostatic pressure 


test, or a water absorption test and yet 


be very resistant to the passage of water 
in a_ prolonged penetration test. 


the 


permeability 


spray 


For example, minimum values for 


water and water absorp- 


tion, and the maximum hydrostatic pres- 


sure observed for treated canvas which 


showed any leakage in the spray test were 
370 cc., 13.6%, and 30.5 cm. respectively. 
However, several samples which did not 
leak in the spray test had values greater 
or less than the above minimum or maxi- 


mum values. Thus sample 8 had a water 


absorption of 14.3% and samples 6, 7, 
and 8 had a hydrostatic pressure resis- 
tance of less than 30.5 centimeters. 


These conclusions are illustrated in the 
graphical representation of the test data 


presented in Figure 3. It will be noted 
that only four of the twenty-three sam- 
ples showed any leakage in the spray 


test and these same four were among the 


poorest materials as measured by the 
other water resistant tests. 
It cannot be stated that the spray 


penetration test will accurately duplicate 
all 


salt spray that might be experienced by 


the conditions of wetting, rain, and 


canvas items on board Naval vessels. In 


the test the samples were tested 


without any object being in contact with 


spray 


the undersurface. Many people are fami- 


liar with the phenomenon of tents leak- 


ing in a rain storm when touched with 
the finger or other object on the under 
surface. This contact with an object 


appears to release the water held in the 


pores by mechanical adhesion by assist- 


ing in wetting the fibers and making a 


trail or path, as it were, for the water 


to follow. However, in the spray test, 


some samples were tested after prelimin- 


ary soaking in water so that both sur- 


faces were thoroughly wet out, and any 


transfer of water by the above action 


should have taken place if such action 


were to occur. In addition, several pre- 


liminary tests were run on treated canvas 
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Figure 3 


in which the spray test sample holder 
was modified so that the smooth head of 
a brass bolt extended above the horizon- 
tal surface of the collecting funnel for a 
distance of one inch. The sample was 
placed over this bolt and held in posi- 
tion by the binding ring, giving a conical 
shaped surface. When this set-up was sub- 
jected to the spray test for periods up to 
10 hours, both dry and after preliminary 
soaking, no leakage was observed at the 
with the brass bolt. 


point of contact 


Thus, with uses of treated canvas for 


gun 
which the 


hatch paulins, covers, search 


light 


covers, etc., in cover is in 


contact at several points or areas with 


the covered object, the treated canvas 


should provide adequate protection, a: 


the material would appear to be resis 


tant to water leakage at these points. 
Water penetration resulting from long 

period contact with water under a low 

pressure, such as might collect in hollow 


spots or folds in canvas covers, was not 
duplicated ty the spray penetration test 
To investigate the resistance of canvas to 
water penetration under these conditions 


pockets approximately 2 


inches deep and 
6 inches in circumference were prepared 
from several samples of treated and un 
treated canvas. The pockets were filled 
with water to the maximum depth and al- 
lowed to stand undisturbed for periods 
such 


None 


of the samples of treated canvas permitted 


up to one week, replacing daily 


water as was lost by evaporation. 


any passage of water in this test but the 


untreated materials gradually became wet 
through and water passed through by a 
wicking action. 


A criticism of the spray penetration 


test may be that the rate of water flow 


Was too great. During the test it was 


noted tha he 10 angle a which the test 


specimen was mounted was sufficient to 
drainage of the 
of the 


allow adequate water 


over most surface. However, at 
the lower portion of the specimen, the 
depth of the water running off the speci- 
men was between 1g and 14 inches. 
Thus, water drops which hit in this area 
had a large part of their kinetic energy 
absorbed by the water stream and not by 
surface. In addition the 


fall 
be desired. In 


the canvas 


height of the water Was not as 


great as could order to 


check these two points, additional ex- 


periments were conducted. In the first 


of these, approximately 12 of the per- 


forations in the reservoir were closed 


reduced to 2 
This 


decrease in the 


and the water pressure 


inches from 6 inches. resulted in 


a considerable rate of 
water flow at the test specimen and the 
surface of the test specimen was quite 
free of flowing water to any significant 
depth. The samples tested in this man- 
ner failed to show any leakage. A second 
experiment in which the water pressure 
was increased from 6 to 12 inches at the 
same time closing approximately one-half 
of the perforations yielded a spray falling 
at a considerably greater speed. Tests of 
canvas under these conditions also failed 
to give any leakage. 

It is realized that the results of the 
various tests reported herein are limited 
by the fact that few samples of any one 
Only with the 


first test series, was any attempt made to 


material were tested. 


obtain check results on any one sample 


of canvas in the various tests. However, 
as the purpose of this investigation was 
not to determine the absolute water re 
sistance of any one material in compari- 
son with other materials of the same type, 
but rather to obtain an indication of the 


performance of a sample in a spray test, 
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with some measure of its water resistang, 


by more common tests, more 


comple 
sampling and testing was not considere) 
It is realized that the prop 


necessary. 
erty of water resistance of any fabric 
subject to considerable variation and th; 
Specimen 
is not particularly significant in descri} 


a single measurement of one 
ing the water resistance of the material 
It is felt, however, that the data reportej 
substantiate ap 
be drawn as fe 
resistance of fire 
water and weather resistant canvas, 


sufficient to 
that 
water 


herein is 
conclusions may 


gards to the 


A great deal of work has been do 


on water resistance tests methods and 
the evaluation of types of fabrics, weaves 
treatments. However, most of thi 


been with Ligh: 
weight materials such as are used for rais 


and 
work has concerned 
coats, sports wear, shower curtains, etc, 
which are not expected to provide pr 
which ; 


such as 


under the conditions 
fabric 
Untreated canvas, by 


tection 


heavy industrial canvas 
might experience. 


virtue of its closely woven constructior 


and heavy yarns, is generally recog 
nized as being a very water resistant ma 
terial. The application of a fire, wate 
and weather resistant finish to canvas r 
sults in a product which approaches : 


coated fabric in its resistance to water 
penetration. 
SUMMARY 
The water resistance of fire, water, at 
weather resistant cotton canvas has tee 
Several test procedures in 


cluding a water permeability test, a hy 


investigated. 


drostatic pressure resistance test, and 


water absorption test were utilized. 
test simulating sever 


spray penetration 


service conditions is described. 
The test data indicate that treated cat 


shedding 


subjected to spra 


vas possesses excellent water 


properties when 


penetrating test. The three other wate: 
resistance tests duplicate each other | 
some extent in that a general agreemen 
in the ranking of the test samples in thes 


tests was noted. 
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Determination of Small Amounts of 


SOAPS OR FATTY ACIDS 


on Cotton Materials 


CARROLL L. HOFFPAUIR and JAMES H. KETTERING 


HE need for an accurate and precise 

method for determining small quanti- 
ties of fatty acids or their soaps in investi- 
gations of the kier-boiling and bleaching 
of cotton fiters, yarns, and fabrics prompt- 
ed the investigation here reported. Several 
well-standardized procedures for determin- 
ing fatty acids and soaps have appeared 
in the literature (1, 4,6, 7). These methods 
are, however, all designed for use with 
fairly large amounts of soap. No satisfac- 
wry method for determining 100 milli- 
grams or less of fatty acids or soaps in 5- 
to 15-gram samples of cotton fiber, yarn, 
or fabrics was found in a literature search. 
A method developed for the satisfactory 
determination of such quantities of soap is 
described in this report. 


METHOD 
Reagents 
Ethyl alcohol—Distill 95 per cent alco- 
hol from potassium hydroxide (1 gram 
per liter). In the extraction procedure, 
use this redistilled alcohol without fur- 
When the alcohol is 
used for dilution of the isolated fatty 


ther treatment. 


acids, neutralize it to the meta-cresol 
purple end point. 

2. Isopropyl alcohol—Shake isopropyl al- 
cohol with 10 per cent sodium hy- 
droxide, allow to stand until the layers 
separate, decant and then distill the 
upper layer. 

’. Petroleum ether—American Oil Chem- 
ists’ Specification*®. This reagent can be 
purchased to meet the specification and 
may be used without further purifica- 
tion. 

Hydrochloric acid (12 N) — Concen- 

trated reagent grade acid. 

Hydrochloric acid (0.1 N) — Standard- 

ze volumetrically by the use of sodium 

carbonate or borax or gravimetrically 


with silver nitrate. 

». Alcoholic sodium hydroxide (0.02 N)— 
Add 20 ml. or 1 N aqueous sodium 
hydroxide solution (free from carbon- 
ates) to approximately 500 ml. of puri- 
hed ethyl alcohol in a liter volumetric 
flask and dilute to volume with alcohol. 

Pe pn y nrenee ey of the Bureau of 

: strial Chemistry, Agricul- 


ural - <s “ 
iA Research Administration, U. S. Department 
* Agriculture 
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Southern Regional Research Laboratory’ 
New Orleans, Louisiana 





ABSTRACT 


An analytical method for the determina- 
tion of small quantities of fatty acids or 
their soaps in cotton fiber, yarn, or fabrics 
The acids and their soaps 
are removed by Soxhlet extraction with 
ethyl or isopropyl alcohol, separated from 


is described. 


extraneous material by extraction with 
low-boiling petroleum ether after acidifica- 
tion with hydrochloric acid, and finally 
titrated with alcoholic sodium hydroxide 
in the absence of carbon dioxide by use of 


meta-cresol purple indicator. 





This solution should be standarized 
N hydrochloric acid im- 
mediately before use. 


against 0.1 


Silver nitrate (2 per cent)—Dissolve 20 
grams of reagent grade silver nitrate in 
a liter of distilled water. Store in an 
amber-colored bottle. 
$. Meta-cresol purple indicator—Triturate 
0.1 gram of meta-cresol sulfonphthalein 
(meta-cresol purple) with 26.2 ml. of 
0.01 N sodium hydroxide 
and dilute to 250 ml. The color change 


(aqueous) 
is from yellow (pH 7.4) to purple 

(pH 9.0). 
Isolation of fatty acids 

Place 5 to 10 grams, depending on the 
fatty content, of cotton fiber, yarn, or 
fabric in the thimble of a Soxhlet extractor 
(50 x 250 mm.). If desired the thim>le 
may be omitted with fabric samples. Add 
250 ml. of treated ethyl alcohol or isopro- 
pyl alcohol to the extraction flask and ad- 
just the source of heat so that the liquid 
siphons at 3- to 4-minute intervals. The 
temperature in the extraction chamber 
should remain above 60° C. Continue the 
extraction for 6 hours. Concentrate the 
solution in the flask to a volume of 30 to 
50 ml. by distillation or evaporation. 

While the extract is still warm (above 
60° C.), or after warming if it has been 
allowed to cool, transfer it to a 500-ml. or 
1000-ml. separatory funnel. Wash out the 
Soxhlet flask with four 5-10-ml. portions 
of hot ethyl alcohol or hot isopropyl alco- 
hol and two 50-ml. portions of water. Add 


the washings to the extract in the separa- 
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tory funnel. Add 5 ml. of concentrated 
hydrochloric acid to the combined extract 
and washings and shake the separatory 
funnel gently to insure complete mixing. 
Extract the liquid in the separatory funnel 
with seven or more 25-ml. portions of 
petroleum ether until extraction is com- 
plete. To insure complete removal of the 
fatty acid from the Soxhlet flask, rinse it 
with the first three portions of petroleum 
ether to be added to the separatory fun- 
nel. Collect the petroleum ether extracts 
in a 250-ml. extraction flask. Discard the 
aqueous alcohol and rinse the separatory 
funnel with distilled water to remove any 
acid. Transfer the petroleum ether ex- 
tract to the separatory funnel using three 
25-ml. portions of petroleum ether to in- 
sure complete transfer. Wash the extract 
with distilled water until a test of the 
washings with 2 per cent silver nitrate 
solution shows absence of chlorides. Trans- 
fer the extract into an extraction flask rin- 
sing the funnel with three 
10 ml. portions of petroleum ether to in- 


separatory 
sure complete transfer. Evaporate on a 
steam bath until the volume of petroleum 
ether solution of the fatty acids has been 
reduced to 20 to 30 ml. 

Since the total volume of extract and 
washings is greater than the capacity of 
the flask, it is necessary to evaporate part 
of the petroleum ether from the flask be- 
fore adding the remainder of the solution. 
Titration of fatty acids 

Arrange a purification train so that a 
vigorous stream of air passes first through 
a 10 per cent solution of sodium or potas- 
sium hydroxide; then through a soda-lime 
bubbles through the 
This prevents car- 


tower; and finally 
solution to te titrated. 
bon dioxide from interfering with the 
titration. Add 20 ml. of neutralized ethy! 
alcohol reagent | (isopropyl alcohol is un- 
satisfactory because it gives a precipitate) 
and three drops of meta-cresol purple inai- 
cator to the petroleum ether solution of 
the fatty acids and titrate immediately with 
0.02N sodium hydroxide in ethyl alcohol 
Dur- 
ing the titration it is essential that a stream 
of carbon dioxide-free air bubbles through 
The 0.02 N alcoholic sodium 


to the appearance of a purple color. 


the solution. 
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hydroxide should be standardized against 

standard 0.1 N hydrochloric acid at the 

same time and under the same conditions 

as used in the titration. The results may 

be calculated as any of the fatty acids or 
as soap by using appropriate factors. 
EXPERIMENTAL PROCEDURE AND 

D.SCUSSION 
According to Bloor’ 95 percent ethyl 


alcohol, especially when hot, is the most 
inclusive solvent for fatty material known. 
Kettering’ has shown that isopropyl alco- 
hol may be substituted for ethyl alcohol in 
the extraction of wax from cotton fiber. 
Several well-known methods for soap de- 
termination involve extraction with alco- 
hol (1, 4). These investigators have shown 
that a 6-hour extraction is adequate for 
almost complete extraction of fatty mate- 
rial. Solubility tests showed sodium oleate 
in the amounts determined by this method 
to te readily soluble in either the ethyl or 
the isopropyl alcohol both at room tem- 
perature and when heated above 60° C. 
Sodium stearate was readily soluble only 
in the heated alcohols and dissolved more 
easily in isopropyl than in ethyl alcohol. 
No difference was found in the time re- 
quired for extraction using these two alco- 
hols. Moreover, the general appearance 
and characteristics of the extracts are iden- 
tical and no differences were detected in 
the properties of the extracted fabrics. 
Twenty and 100-milligram samples of 
calcium stearate, magnesium stearate, and 
zinc stearate were extracted for six hours 





tracts may contain, in addition to the fatty 
acids and their soaps, other materials such 
as cotton wax, sugars, and any inorganic 
acids and salts remaining from kierbciling 
The fatty acids 
are released from their soaps by acidifica- 
tion with hydrochloric acid and extracted 
In order to get 
soaps and 


and bleaching treatment. 


with petroleum ether. 
complete recovery of added 
fatty acids seven or more extractions in a 
separatory funnel were found to be neces- 
sary. It is obviously necessary to com- 
pletely remove all hydrochloric acid from 
the petroleum ether solution of the fatty 
acids. Five to eight washes with distilled 
water were found to remove all chloride 
ions. 

Most titration procedures for the fatty 
acids require the titration of an alcoholic 
solution with aqueous alkali. This usual- 
ly gives a two-phase end point with its at- 
tendant uncertainties. The end point is 
therefore not sufficiently precise for use 
with small quantities of fatty acids. If, 
however, the fatty acids are dissolved in 
petroleum ether-alcohol mixture and titra- 
ted with a standard solution of alkali in 
alcohol a single phase system results and 
the end point with meta-cresol purple in- 
dicator is extremely sharp in the absence 
of carbon dioxide. By Fkubbling a rapid 
stream of carbon dioxide-free air through 
the solution carbon dioxide is excluded 
from the flask. Carbon dioxide-free nitro- 
gen or other carbon dioxide-free inert gas 
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TABLE 2 
Recovery of Sodium Stearate 
Alcohol Used in 
Soxhlet Soap 
Extraction 


@ SYMP 
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j will hold ‘ 
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Present Foyyg eins, natur 


Gram Gram 4? nd 7 
0.683 0.683 he 
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0.198 497] England. 7 


0.098 0.098 4 ° 
0.079 0.0 internation: 
0.295 0.24 Istanding im 


a ae 

ing and te 
In order to check the accuracy of the ested in the 

entire determination, samples were eJ ylation of | 


tracted and titrated by the procedure oy, Subject 
lined. These samples included known] posium inc 
amounts of sodium oleate and sodiyn| The Extr 
stearate and known amounts of sodiup tions ¢ 
oleate added to fabric samples previous) Modern » 
analyzed by the method. Similar series ¢ ture-A\ 
experiments were run using ethyl alcoho The Stru 
and isopropyl alcohol in the Soxhlet ex. Tropomy 
traction. In Table 1 are reported recover ape 
data with added sodium oleate. They The Ace 
; . : on We 
data were obtained by adding to weighe/ ea 
samples of approximately 5 grams of co The Con 
ton bagging material, which had fee ont Wh 
kierboiled and soap washed, a solution o! Bfectives 
carefully purified sodium oleate contain Treats: 
inng 20 per cent solids. After being dried Millin, 
the samples were reweighed to determin} 4 New / 
the amount of sodium oleate added ani Structu 
were thn analyzed as directed in the tion of 
method. In Table 2 are recovery dataob} The Use 
tained in similar fashion using a purified the R 
sample of sodium stearate containing 2.73 Fibers 
per cent moisture. This sodium stearae} Colored 
was a dry powder so the fabric was omi and Fi 


ted and the soap weighed in the extraction} (a) Isoel 
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@ ACQQUISITION OF American Viscose Corporation manu- although their products are non-co Some Pr: 
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panies are thus largely in related fields, 
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@ SYMPOSIUM ON FIBROUS PROTEINS 
The Society of Dyers and Colourists 
will hold a symposium on fibrous pro- 
wins, natural and synthetic, on May 23rd, 
Mth and 25th, at the University, Leeds, 
fngland. This symposium will have an 
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sanding importance in the dyeing, color- 
ing and textile fields and to all inter- 
ested in the chemistry, physics and manip- 
ylation of fibrous proteins. 
Subjects to be covered at this sym- 
posium include the following: 
The Extrusion of Filaments from Solu- 
tions of Vegetable Globulins 
Modern Technique in the X-Ray Struc- 
ture-Analysis of Fibers 
The Structure of Epidermal! Protein 
Tropomyosin 
Supercontraction of Animal Fibers 
The Action of Fluorine and Fluorides 
on Wool 
Natural and Synthetic Protein Fibers 
The Combination of Wool with Acids 
and Dyes 
Effectiveness of Oxidation Anti-Shrink 
Treatment toward Acid and Alkali 
Milling 
A New Approach to the Problem of the 
Structure of Proteins: An Investiga- 
tion of a Partial Hydrolysate of Wool 
The Use of the Spreading Method for 
the Research of Synthetic 
Fibers 
Colored Metal Complexes of Keratin 
and Fibroin 
(a) Isoelectric Point of Silk Fibroin; 
(b) Equilibrium between Silk and 


Protein 


Aqueous Solutions 

The Non-Dissolving Water in Hides 

A Criticism of Some Theories of Multi- 
molecular Adsorption Applied to 
Wool 

The Orientation of Macromolecules by 
Interfaces 

The Division of the Combined Cystine 
of Wool into Four Subfractions Dif- 
fering in Chemical Reactivity 

Water Absorption of Keratin 

The Rubber-Like Condition of the Fi- 
bers of Animal Skin 

The Chemistry of Animal Hair 

Problems on the Microbiology of Pro- 
tein Fibers 

The Improvement in the Properties of 
Casein Fibers by Treatment with 
Metallic Salts 

The Dyeing of Casein Fibers 

The Structure of Silk Fibroin and its 
Bearing on Protein Fibers 

Some Practical and Theoretical Observa- 
tions on Felting 

The Physiology and Biochemistry of 
Wool Production 

The Shrinkage Control of Wool 

Interpretation of the Distribution of 
Dye and other Molecules in Proteins 
and Plastics 

Some Physical Chemical Properties of 
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Damaged Wools 

These papers will be published in gal- 
ley proof form at 27s. 6d. and this price 
includes subsequent delivery of a bound 
volume which will be complete with re- 
ports of the discussions, etc. Orders should 
be sent to: Society of Dyers and Colourists, 
Ocean Chambers, 32, Piccadilly, Bradford, 
England. Early application is advisable 
on account of paper restrictions. 


@ ALROSENE PD 


Alrose Chemical Co., Providence 1, 
R. I., has recently issued a technical bulle- 
tin on Alrosene PD which is available 
upon request. This product is a dry syn- 
thetic detergent which is soluble in cold 
water yielding opalescent, soap-like solu- 
tions at 1% concentration; over 35° C. 
the solution is colorless and transparent. 
It is stated that the product is stable in 
storage and in alkaline or acid solution; 
as the active ingredient is a modified alco- 
hol sulfate, boiling at extreme acid pH’s 
is not recommended. 

Alrosene PD is said to exhibit excellent 
detergency on toth wool and cotton in 
neutral solution. Cleaning efficiency is 
said to improve with increasing tempera- 
ture. It is stated that there is no re-deposit 
of soil on long exposure and that rinsing 
properties are good. It is said to be a bet- 
ter detergent in hard water (350 ppm 
calcium chloride) than in soft water and 
to be unusually “good in sea water. It 
shows best wetting behavior at high tem- 
peratures. The product is offered to satisfy 
a growing demand for synthetic deter- 
gents in powdered form, particularly for 
use in specialty items for retail marketing. 
It may be mixed with soap powders, 
other synthetic detergents, alkalis, neutral 
salts, proteins, abrasives, clays, as the end 
use may indicate. 


@ NEW APPLICATION OF 


BUTTERWORTH “JIGGER” 

Hugh quantities of liquor would be con- 
sumed, if a recent letter to the H. W. 
Butterworth and Sons Company serves as 
an example. 

A bar-supply dealer wants to distribute 
the Butterworth “jigger” of which he has 
heard so much. The Butterworth “jigger” 
is a dyeing machine with a capacity of 150 
gallons. It would be a very surprised cus- 
tomer who received that “shot.” 

“If you can sell Butterworth jiggers to 
the bars,” writes John H. S. Spencer, of 
the Butterworth Company, “we might also 
call your attention to the fact that we 
make back-washers and squeezers. Their 
use until now has been limited to textile 
mills.” 


@ JOINS NOVA CHEMICAL 


Nathan Webber has joined the Nova 
Chemical Corp., 153 Waverly Place, New 
York City, as a member of the technical 
staff. Mr. Webber has just completed 6 
years service as a civilian employe of the 
Procurement Section, Army Service Forces. 
Previously he was the technical director 
of the finishing plant of Compania Colom- 
biana de Tejidos in Medellin, Col., S.A. 
Prior to that he was chief chemist at the 
Rock Hill Printing and Finishing Plant, 
Rock Hill, S. C. 


@ CALCO EMPLOYEE AWARDS 


More than 100 employees, of the Calco 
Chemical Division of the American Cy- 
anamid Company, who have served for 25 
years or longer, were awarded four star 
gold emblems and granted an additional 
week’s vacation with pay at a luncheon 
given in their honor on Wednesday, 
April 3, at the Raritan Valley Farms Inn. 
Quarter-century employees from the Bound 





August Merz, dean of long service employees, receives his 25-year emblem from Calco’s 
General Manager, S. C. Moody. Mr. Merz has been associated with Heller & Merz and 
Calco for 49 years. 
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Brook plant as well as from plants and 
offices in Newark, N. J., Providence, R. I., 
Chicago, II11., Boston, Mass., and Damascus, 
Va., were invited guests. 

The Calco employees so honored repre- 
sent but one group of some 398 members 
of the American Cyanamid family who 
have served the company 25 years or more 
and who are being similarly honored. 

Employees who have served 10 years or 
more will also receive gold emblems as 
authorized by Cyanamid’s president, W. B. 
Bell, in a letter to all employees of the 
American Cyanamid Company and _ sub- 
sidiaries. President Bell states, “No fewer 
than 3,537 of our employees have served 
Of the 
total number, 1189 are Calco personnel. 
Referring to the significance of the award, 
Cyanamid’s 


continuously ten years or more.” 


president “Each em- 
blem is a mark of our sincere gratitude 
for the contribution made by the person 
receiving it to the growth and well-being 
of this company.” 


states, 





@ DIVISIONAL EXPORT MANAGER 

The appointment of Robert E. Holmes 
as Divisional Export Manager for Mon- 
santo Chemical Company at Everett, Mass- 
achusetts, has been announced by L. A. 
Pratt, General Sales Manager for Mon- 
santo’s Merrimac Division. 

Mr. Holmes, who handled Merrimac 
sales in the Philadelphia area will be suc- 
ceeded by Roy T. Cowing, salesman for 
Chicago. Mr. Cowing will te replaced at 
Chicago by Ralph E. Nelson, formerly 
Divisional Export Manager at Everett. 


@ CHAIRMAN, COTTON 
GOODS DIVISION 

Harry Oppenheimer of Brand & Oppen- 
heimer, has accepted chairmanship of the 
cotton goods division in the $4,000,000 
Commerce and Industry drive which has 
been launched in greater New York by 
the American Society for Russian Relief, 
it was announced at a reception for Andrei 
Gromyko, Soviet United Nations delegate, 
given by the relief society April 24 in the 
Rainbow Grill, Rockefeller Center. 

More than 150 leaders of business and 
finance, as well as many prominent per- 
sons from other fields attended the recep- 
tion and pledged support of the drive 
which will raise funds for the purchase 
of urgently needed medical supplies to be 
shipped to the Soviet Union. 


@ REJOIN AMERICAN VISCOSE 

Edward H. Look and William S. McKee 
have been released from the armed ser- 
vices and have returned to the New York 
office of American Viscose Corporation as 
members of the New York sales division, 
headed by Jack H. Hammes. 

Mr. Look spent four years in the Army, 
seeing active service in the E.T.O. Entering 
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as a private, he was released with the 
rank of major. Mr. McKee served five 
years as a pilot in the Army Air Corps, 
serving continuously in the E.T.O. He en- 
listed as a private and was released with 
the rank of major. 

Charles J. Mills has been released from 
the Army and has also returned to the 
New York office of American Viscose 
Corporation as a member of the acetate 
rayon sales division, headed by John C. 
Wilmerding. Mr. Mills spent three and a 
half years in the Army and served in both 
the E.T.O. and Pacific theaters. Entering 
as a private, he was released with the rank 
of captain. 


@ JOIN MILTON HARRIS 

Louis R. Mizell and Howard H. Brandt 
have become members of the staff of 
Milton Harris Associates. Mr. Mizell served 
three years as a lieutenant with the Navy 
and was formerly a chemist with the Tex- 
tile Foundation. Mr. Brandt was a chemist 
with Sharples Chemical Co. for eight 
years. As research associates of the organi- 
zation, they are working on wool proc- 
esses. 

Louise L. Cox, formerly with the Navy 
Inspection Service, has also joined the staff. 
She is technical librarian and assistant edi- 
tor of the Interscience publication Natural 
and Synthetic Fibers. 








@ MONSANTO COORDINATOR 

J. Kenneth Craver, of the Monsanto 
Chemical Company’s research staff at St. 
Louis, Missouri, has been appointed co- 
ordinator of plasticizers and resins for the 
Organic Chemicals Division of his com- 
pany. 

Mr. Craver, who has specialized in re- 
search work in plastics, plasticizers and 
catalytic hydrogenations at Monsanto since 
1938, will work as a group leader in the 
company’s divisional development depart- 
ment coordinating operations of the re- 
search, production and sales departments 
involving plasticizers and resins. 


@ WARWICK PHILADELPHIA OFFICE 

The Warwick Chemical Co., West War- 
wick, R. I., a subsidiary of Sun Chemical 
Corp., announces the opening of a Phila- 
delphia office at 29 N. 6th St. This office 
will represent all products of the Warwick 
Chemical Co. in Pennsylvania, Maryland, 
Delaware, western New York and most of 
New Jersey. 

D. S. Chamberlin, a vice-president of 
Warwick Chemical Co., will be in charge 
of the Philadelphia office and working 
with him will be Max Lane and Kenneth 
Glace. 


@ D.C. & A. T. ANNUAL DINNER 
Over 2200 leaders in the drug, chem- 


ical and allied industries heard Major 


AMERICAN DYESTUFF REPORTER 











General Leslie R. Groves, U.S.A., Dirge. 
tor, U. S. Atomic Bomb Project, discuss 
developments of the atomic bomb at the 
20th Annual Dinner of the Drug, Chem 
ical and Allied Trades Section, Ney 
York Board of Trade, Inc., held Thurs. 
day, March 14th in the Grand Ballroom 
of the Waldorf-Astoria. 

Harold M. Altshul (Pres., Ketchum ¢ 
Co., Inc.), Chairman of the Section, was 
toastmaster. 





















































Dr. Carle M. Bigelow (Director of 
Pharmaceutical Dept., Calco Chemical 
Div., American Cyanamid Co.), Vice 


Chairman of the Section, paid tribute 
the more than 150,000 persons from the 
drug and chemical industry who served 
in the armed forces from member firms 

Guy L. Marsters (Vice-Pres., Norwich 
Pharmacal Co.), 1945 Section Chairman, 
was presented. Robert B. Magnus (Vice 
Pres., Magnus, Mabee & Reynard, Inc) 
headed the dinner arrangements commit 
tee. 

This kanquet is the largest event of 
its kind in the industry—each year (with 
the exception of last year when it wa 
cancelled because of war-time conditions) 
representatives of the trade _ gather 
from all parts of the country. The Drug, 
Chemical and Allied Trades Section, New 
York Board of Trade, is composed of 
more than 650 firms, comprising 16 dé / 
visions of the drug, chemical, cosmetic 
and related fields. 


@ DYPENOL SED 

Development of Dypenol SED, a new 
member of the Dypenol series of mercet 
izing assistants, has been announced by 
the Textile Chemical Division of the Der 
ter Chemical Corporation. By adding 
Dypenol SED directly to the mercerizing 
caustic, it is stated that preliminary bo 
ing-out of the yarn or fabric may be elimi 
nated. The use of this assistant is said 
permit higher mercerizing speeds withou 
decrease in degree of mercerization. Iti 
claimed that it has a high degree of 
ting speed and does not lose its po 
through exhaustion onto the goods nor 
standing in the caustic. Recommended 
use in caustic soda solutions ranging # 
strength from 48° Tw. to 58° Tw., iti 
also said to prevent foaming in the rect 
ery of the caustic. 




















@ CALCO PROMOTION 

Arthur A. Rauchfuss has been appoitl 
an Assistant Sales Manager of the 
Chemical Division, American Cyanaa 
Company, in charge of sales of dyestl 
and intermediates to the dry color mal 
facturers. 


A 
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CALCUSOL 


NAVY BLUE PASTE 


e BRIGHT, FULL NAVY SHADES. 
e EXCELLENT FASTNESS 7 


a 


Calcosol Navy Blue Paste is an c 


improvement over other Vat Na a 


It builds up on tone, and retains its = 


bloomy, clear shade with 


vat dye po se: 
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“QUALITY 
RAPT iA Less Handling with AMBERT 
| yields m 


AFTER CHLOR 


Eliminates 3 to 5 Handlings 


for de-sizing cottons, 
rayons and mixed goods — pa 
« Hypochlorite aia 
Assures rapid, dependable Rinse and Use Pont 
de-sizing. free, clear 


H consistenc 
e out action 


smooth, n 


Our technical staff always at THAT'S ALL! 
your service. 


oe | Write for FREE Sample 


WALLERSTEIN COMPANY, INC. RICHMOND OIL, SOAP & CHEMICAL CO., Inc. 


180 MADISON AVENUE e NEW YORK 16 1041-432 FRANKFORD AVE., PHILADELPHIA 25, PA ST 
ARC 
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A PRINTING GUM 


THAT GIVES A Lumbuial qually TO FABRIC COLORS 


; 
{ 


AMBERT is a heavy-bodied, free-flowing printing gum — that patterns to the exact proportion of the original engravings. 
yields much higher color values than natural gum thickeners. You'll find AMBERTEX highly economical. It absorbs 257% to 


: F . . 50% more water than ordinary textile gums. Compare it with 
| 
ts cohesive properties provide razor sharp details. And its your present gums. And add it to your regular vat thickeners to 


complete rinsibility leaves the cloth soft and the color bright. increase their flow, working properties and color yield. Write for 


full information — Now! 
AMBERTEX is equally suitable for color printing acetate, direct, 


vat, Rapidogen or Pharmasol, and Indigosol or Algosol colors by National also produces: VAT GUM 36 for vat colors on cotton 
and rayon; AZO GUM for Rapidogen or Pharmasol, Indigosol or 


E Algosol and Napthol colors; FIBERTEX for finishing sheer 
types of fabrics. cottons and rayons; AMYLON, a cook-up type, to replace natural 
gums as a printing thickener; FABRIC ADHESIVE 584 to keep 


Unlike ordinary textile gums which usually reduce color values, patterns in register and speed production. 


AMBERTEX actually increases the color yield. It is a smooth, grit- 
free, clear paste which is... readily diluted to an easy-flowing Offices: 270 Madison Avenue, New York 16; Boston, Phila- 


consistency with cold water . . . highly resistant to the thinning delphia, Chicago, Indianapolis, New Orleans, San Francisco and 
out actions of strong alkalis . . . uniformly penetrating to insure other cities. In Canada: Meredith, Simmons & Co., Ltd., Toronto. 
smooth, not mottled, colors. And its cohesive properties hold In Holland: Nationale Zetmeelindustrie, N. V., Veendam. 


Dunellen Piant 


screen or roller machine, and white discharge printing on all 





STARCHES — AND SPECIALTIES WITH EASILY DEMONSTRATED SUPERIORITY 
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FOR BETTER MILDEW RESISTANCE... 
G-4...THE PROVEN MILDEW-PROOFING AGENT 


(Dihydroxy Dichloro Diphenyl Methane) 


The superior effectiveness of G-4 has been 
thoroughly demonstrated through practical 
applications to many kinds of fabrics. Its 
highly efficient fungicidal, germicidal and 
antiseptic qualities make G-4 a leader in the 
field of mildew-proofing compounds. Non- 
irritating and non-toxic, G-4 can safely be 
used on any fabrics which come in intimate 


and lengthy contact with the human skin. 


G-4 is most economical ... effective in low 
concentrations. It is stable over a wide range 
of temperatures, both during processing and 
in use, and it imparts no color and adds no 
appreciable weight to fabrics. 

Improve your textile lines by providing 
them with superior mildew-resistant and rot- 
proof qualities. Your inquiries are welcome... 


write today for your samples and quotations. 


BC 


Office 
Eliza 


is Division - 330 WEST 42nd STREET - NEW YORK 18, N. Y. 


FOR REWETTING IN 
SANFORIZING 


18h 


FADE-OMETER 


e For over twenty-five 
years the yardstick of 
the Textile and Dyestuff 
industry for determin- 
ing the light fastness of 
materials. 
An indispensible ma- 
chine for proving the 
light fastness of dyestuff 
and fabrics. Fade-Ometer 
tests are required by 
many government spe- 
cifications. 
Specimens are rotated 
around the Atlas En- 
closed Violet Arc—the 
closest approach to 
natural sunlight. Tem- 
perature and humidity 
regulated—fully auto- 
matic in operation— 
i perfectly safe to oper- 
ate unattended over 
€ i-. a : night. 


—IS QUICK AND EFFECTIVE 


Also a fast wetting agent and penetrant for 
dyeing packages, piece goods, skeins and raw 
stock. 

Or wherever fast, even wetting and penetration are 
necessary. 

Aquakal 74 is excellent for pasting Vat Dyes and 
gives even dispersion of the pigments. 


ATLAS ELECTRIC DEVICES CO., 361 W. Superior St., Chicago 10, lll 


ATLAS-OMETERS 


Weather-Ometer *% Fade-Ometer *% Launder-Ometer 


MANUFACTURING CO. 


Manufacturing Chemists 


427 MOYER ST. PHILADELPHIA, PA. 
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TEXTILE PROCESS COMPOUNDS 
MINOTINTS 


Oil-base fugitive tints for all synthetic and natural 


fibers. Identification —Lubrication— Conditioning. 
RAYON OILS SS BASE OIL 


TINTINOLS MINEROL 
LYNOL MEON 


BRETON OILS FOR WOOL 
BORNE SCRYMSER CO. 


Offices and Works Est. 1874 
Elizabeth, N. J. - 


Southern Warehouse 
Charlotte, N. C. 


FACTORY 
Baltimore, a 


fatty 
aleohols 


ynthetic 
detergents 


textile 
specialties 


Mlichet Export Co. ine. 


90 Broad Street New York 4, N. Y. 
For the manufacturing chemical industries 


WORKS 


STOCKS 
CARRIED 


{STRIBUTORS 
ALL TEXTILE 
CENTERS 


D 
IN 
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A Superior Replacement 
for Sulfated Castor Oil 


IT (8 AVAILABLE 
Textile Oil #522 represents a skillfully refined and 
deodorized dyeing and finishing oil in many ways 
superior to old-fashioned sulfated castor oil. Its non- 
tackiness permits its use not only for dyeing, but also 
for the finishing of cottons, rayons, mixtures, etc. eee SS F 
: 3 le 
No odor « No discoloration « No tackiness ral. 
ack 
PENETRANTS * DYE ASSISTANTS 


cies wi 
WR Ete eter PLEAS 
" ’ 


SCOURING COMPOUNDS « WOOL AND WORSTED OILS E 
SOFTENERS « FINISHES * SULFONATED OILS *« TEXTILE SPECIALTIES soft 
E. F. DREW & CO., INC. : goo 
Main Office: 15 East 26th Street, New York 10, N. Y. us wor 
80 FEDERAL STREET FACTORY & LABORATORIES 919 N. MICHIGAN AVE. fe ton 

BOSTON 10, MASS. BOONTON, N. J. CHICAGO 11, ILLINOIS see 
\\ 
| > sho 
. Migs es 

1 am interested in Textile Oil 522 pet 

() Send complete information Peete | Tr 
; 5 ; 3 > ee deli 


(-] Send sample for mill trial 
(] Have technical representative call 


E. F. DREW & CO., INC. 


BOONTON NEW JERSEY 


TESTED = 
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XXXVIII AMERICAN DYESTUFF REPORTER May 20, I¥ 





Ny 4 oe SONA: QUALITY <RICHMOND> PRODUCTS 


Something Really NEW 
for WOOL and 


WORSTED 


Scours either neutral or acid 
Contains NO Soap 
Does not break in hard water 


SCOURCLEAN X 


The newest idea for 
WOOL and WORSTED 









Send for FREE Sample 





Winning Finish! 





RICHMOND OIL, SOAP & CHEMICAL CO., Inc. 


1-43 FRANKFORD AVE PHILADELPHIA 25 PA 


\ eye BOUND to be way out in front if 


you finish your fabrics with EXSIZE... 





the desizer which is a concentrate of natu- 





ral enzymes, with no trace of harsh alkalis, 

















acids, or destructive chemicals. 
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ae =e 

ae EXSIZE works quickly, gently. gives a 

eee or an 

eS soft elastic feel, uniform absorbency ... a 

sores a a“ . ‘ ‘> 

£ ; ul good “hand.” And what’s more a few cents 

5 Tepe 

ee worth will desize hundreds of yards of cot- OMPLETE LINE oF 


ton or cotton-mixed goods. 


Why not have our Pabst Technical Man DYESTUFFs 


AS ay 
BEND, id 
wat See ele 


renee 


by 

ae | show you the advantages of this famous for ll 

"0 Ds all branches of 
ee desizer right in your own mill... or use TE o 

1B our laboratories for your tests? We'll be XTILE DYEING 





delighted to send free booklet on request. 





AND PRINTING — 


PA 
PER AND LEATHER 





PABST SALES COMPANY 


CHICAGO, ILLINOIS 


Warehouses at Jersey City, and Textile Warehouse Company, 
Greenville, S. C. 
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" 
N ou Acaitable | aly MODEL No. 
a i 


Se d orders to STANDARD LABORATORY EQUIPMENT OF 
. THE AMERICAN ASSOCIATION OF 
United States TEXTILE CHEMISTS AND COLORISTS 


Testing Company AUTHORIZED MANUFACTURER 


UNITED STATES TESTING COMPANY, Inc. 


1415 PARK AVE. ns 1@)=10),4-3) Aa) Re 


OFFICIALLY APPROVED APPARATUS OF THE 


AMERICAN ASSOCIATION OF TEXTILE CHEMGTS AND COLORIGTs 


PRICE $210.00 (WITHOUT GAS CYLINDER) 


A Iso Acaitabte 
Combing ., 


FOR PREPARING TEST SAMPLES 
PRICE $40.00 
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@® FABRICS THAT ARE BEAU- 
TIFULLY DESIGNED and dyed 
always invite sales. Only quality 





dyes and dyeing can produce lus- 
trous, colorfast products. In mak- 
ing quality dyes you can confidently 
rely on SOLVAY Sodium Nitrite. 
This SOLVAY product stands in a 
class by itself. . . . Its fine, U.S.P. 
Grade crystals tend to remain free 
flowing ... are of the high quality 
and purity best suited for the 
manufacture of azo dyes . . . and 










for fine textile dyeing. 
BE SURE TO specify SOLVAY 


Sodium Nitrite . . . and you can 







always be sure of quality. 












SOLVAY SALES CORPORATION 


Alkalies and C » 
tnd Chemical Products Manufactured by 
The Solvan Process Companu 


40 RECTOR STREET NEW YORK 6, N.Y. 
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trouble free 
Nylon Knitting 


with 


NYASIL 


Nyasil used in the trough, makes 





nylon yarn more pliable. Needles 
and sinkerheads do not become 
clogged or sticky, breakage is pre- 
vented and production is uninter- 
rupted. Nyasil causes no trouble in 
the dye bath since it contains no 
contaminating impurities. Nyasil is 
a pre-war proved product— proved 
by performance in the total produc- 
tion of nylon hosiery in many of 
the nation’s leading mills. Nyasil is 
economical since a pint is sufficient 


in 30 gallons of water. 







ORDER TODAY 
5, 10, 15, 30 and 55 gallon containers 
























Specialties for 
SCOURING 
STRIPPING 

PENETRATING 
FINISHING 


Oils for all textile conditioning requirements 


O. F. ZURN COMPANY 


PHILADELPHIA 32, PA. 
KNOXVILLE, TENN. . HAMILTON, ONT., CANADA 














YOU CAN SAVE 
“HYDRO” ano 


$$HS$ 


WITH THE 


“HYDROMISER”’ 





Progressive finishers who are 
using this new VIRGINIA “extra” report a 10 to 15 per- 
cent Hydro saving and a significant reduction of rejects 
in continuous dye operation. The HYDROMISER 
automatically feeds Sodium Hydrosulphite to the dye 
bath, insuring uniformity through accurately controlled 
flow—1 pound to 200 pounds per hour. If your dye 
process is continuous, you should investigate. Mail 
the coupon for complete details on the HY DROMISER. 


VIRGINIA 


SMELTING COMPANY 





WEST NORFOLK, VIRGINIA 
NEW YORK ¢ PHILADELPHIA e BOSTON 
CHARLOTTE . DETROIT 

Virginia Smelting Co., 
West Norfolk, Va. 
Gentlemen 

Please send information on saving Sodium Hydrosulfite 
with the HYDROMISER. 
Name Rs iactasiecoscotanannichinndiit 
Company__ — ee seietinile 
City — Zone___ State____ 





OFFICES — 2601 East Tioga St., Philadelphia 34, Pa. 
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07 more efficient wet 
processing of Cotton, 


Wool, Rayon, Nylon- 


Gunel 


Soaps, Oils and Finishes 


Laurel Soaps, Oils and Finishes are keyed 
to the needs of the textile industry by 
continuous laboratory and mill research, 
For nearly forty years Laurel techni- 
cians have cooperated in the solution 
of processing problems in individual 
plants and in the development of special 
products, among them — 


Nylon Hosiery Processing Agents — Save 
precious processing time, help maintain smooth 


production flow. 


Laurel Coning Oil +443 — Ixecellent con- 
ditioner which makes for betier knitting. 
Laurel Nynit C— Effective lubricator 
which prevents sleazy yarn, sticking in 
pre-boarding operation. 


Laurel Supergel — A thorough scour. 


Quickly removes size, grease. dirt. 
Laurezol #6 — Dissolves acetate colors. 
Laurel Peramel — A lasting finish. 


Laurel Hosiery Finishes — l’or natural and 
synthetic fibers and mixtures. Water repel- 


lents, spotproofing and waterproofing finishes. 


Laurel Emulsions * Soaps * Oils * Finishes 
¢ Mildewproofing Compounds 


Write today for recommendations. 





* SOAPS « OILS © FINISHES * 


LAUREL SOAP MANUFACTURING CO., Inc. 


Wm. H. Bertolet’s Sons * Established 1909 


L WAREHOUSES—PATERSON, N. J. © CHATTANOOGA, TENN. © CHARLOTTE, N 
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ik CLASSIFIED ‘ADV ERTISEMENTS + 
CONFID! NTL AL EMPL OYMENT SERVICE — We 
invite correspondence (confidential) with Dyers, Chem- 
sts, Colorists, Superintendents, Master Mechanics, Office 
Managers, and others seeking positions and with employers 

' weking high-grade men to fill vacancies or to make 





et 








i replacements. Charles P. Raymond Service, Inc., 294 
Washington St., Boston, Mass. Over 45 years in business. 
POSITION WANTED: Textile School graduate in 
hemistry and dyeing, eight years experience in dye lab- 
oratory testing dyes, matching shades, research work, 
ouble shooting combined with practical work on dyeing 
i all type yarns. Employed at present, desires to make 
hange. Age 30. Box 860. 

hes cansinessiants 
WANTED FOR ARGENTINA: “M’G’R Textile print- 
ing with “know how” of ultra-modern methods of Block— 

d (Stencil—Film) preferably also Roller-Printing, ete. 

y Ideal working conditions in most modern progressive and 

le iighest rated plants. Unusual opportunity for right man. 

i- Contract for 2 years. State complete background (2 

n resumes) in first letter. Box 863. 

il POSITION WANTED: Textile Engineer, specialist in 

al Non-Woven fabrics. 13 years experience in chemistry, 
lveing and finishing of natural and synthetic fibers, 31 
ears of age, married and two children. Box 865. 

- sd 

h POSITION WANTED: Textile school graduate desires 
onnection with cotton, rayon, or synthetic fibers finishing 
plant. No experience in textile field but as former Naval 

- Officer has had considerable administrative and engineer- 

e- ing training and experience, age 27. Box 866. 

<i POSITION WANTED: Experienced dyer on cotton, 
rayon, acetate piece goods. Some bleaching and _ finishing 
experience. Box 867. 

r. 

POSITION WANTED: Man capable of taking charge 

“. i textile laboratory. Eighteen years experience, age 36, 
uarried, Box 868. 

d POSITION WANTED: Superintendent 0 of ‘dyeing , grad- 

J. tate chemist engineer, 20 years of experience in dyeing, 

E imshing of textile piece goods, spun rayons, acetate mix- 

7 lures, wool, aralac. Up-to-date in all operations machin- 

s tty, production. Salary $10,000 a vear. Metropolitan area 

California preserved. Box 869. 
WANTED: To act as Austrian representative of pro- 
gressive and forward looking American Spinning mill or 








ye company. Am textile engineer with best connections 


Address: 
Ing. Wein VIII, Langegasse 74. Austria. 





ill leading manufacturers. Wilhelm Neumann v. 


Spallart. Text. 









POSITION W. ANTED: Chemist, recent graduate. Took 


qualitative, quantitative analysis, physical chemistry, or- 
ganic chemistry, 






calculus. Has experience in 


}, Pa. 
al 


y 20, 1% 





dyestuffs. 
Looking for a good break. Will travel if necessary. Write 
0 Max Zakon, 520 Williams Ave.. N. %- 





3rooklyn 7, 
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SPECIALTIES 


BICK & CO., Inc. 


Manufacturing Chemists 


Reading, Pa. Charlotte, N. C. 
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Miss Gwin Barnwell of Gastonia, North Carolina, was 


selected Maid - of - Cotton 


turers select Burk - Schier 


for 


1946. Textile Manufac- 


Wet Processing Agents for 


dyeing and finishing yarns and fabrics made of cotton. 






———— 


AMERICAN 






MADE IN 


SYNTHETIC 


BURKOL is a true deter- 
gent. That is, it possesses 
scouring and cleansing pow- 
er to a marked degree, 
whereas the majority of 
the so-called synthetic or- 
ganic detergents are pri- 
marily wetting agents. 


BURKOL is economical to 
use, because it is low in 
cost and but a little is re- 
quired for effective results. 
It is well suited for scour- 


BURKART-SCHIER CHEMICAL Co. 
CoTTOR) Manufacturing Chemists jor the Toutile Industry 


CHATTANOOGA, TENNESSEE 


PENETIRANTS @ OETERGENTS @ SOFTENERS @ REPELLENTS © FINISHES 


DETERGENT 





ing and boiling off all types 
of textiles, including raw 
stock, yarns, hosiery, and 
fabrics. BURKOL may be 
applied in hard or soft 


2 


water. 


Goods scoured with 
BURKOL acquire a pleas- 
ing soft finish, which is 
well-retained through sub- 
sequent dyeing operations, 
so that usually no further 
finishing is required. 


BURKART-SCHIER CHEMICAL CO. 
CHATTANOOGA, TENNESSEE 


MANUFACTURING CHEMISTS FOR THE TEXTILE INDUSTRY 
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NITRIC ACID... born in the reeking retorts 
of ancient alchemy . . . has been an invalu- 
able tool of science and industry down 
through the ages. Even today, it still finds 
new, dramatic roles—such as in jet propul- 
sion. Alone and as a component of mixed 
acid, this versatile product is irreplaceable 
for a host of applications ranging from ex- 
plosives to engraving . . . from plastics to 
dyes. Scores of processes. utilize its dual 
chemical characteristics as a strong acid 
and as a vigorous oxidizing agent. 


” this basic 
chemical to American Industry for almost 


GENERAL CHEMICAL COMPANY 


40 RECTOR STREET, NEW YORK 6, N. Y. 


" les and Technical Service Offices: Atlanta -« Baltimore 
prtseport (Conn.) + Buffalo + Charlotte (N.C.) + Chicago 
enver + Detroit +» Houston « Kansas City + Los Angeles 


New York + Philadelphia « Pittsburgh + Providence (R. I.) 


Seattle . St.Louis - Utica (N. ¥.) + Wenatchee 


Montreal . Toronto . Vancouver 


May 20, 1946 


+ Minneapolis 
+ San Francisco 
Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 

In Canada: The Nichols Chemical Company, Limited 


— 


half a century .. . devoting continuous 
study to the product’s properties and po- 
tentialities—and developing a wide range of 
grades and strengths for varying needs in 
production and laboratory. 


- ° . 


Nitric Acid, study the 
list at right. Here you will find a form of the 
product suitable for your requirements — 
always readily available from General 
Chemical’s convenient plants and ware- 
houses. Write or phone your nearest 
General Chemical Sales and Technical 
Service Office for full information. 


Boston 
+ Cleveland 


\MERICAN DYESTUFF REPORTER 
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Grades and Strengths 
of General Chemical 
Nitric and Mixed Acids 


Standard Grades 
36° Be 38° Be 40° Be 42° Be 


Diamond Grades 
Highest Quality Commercial Acid 
36° Be 38° Be 40° Be 42° Be 
52.3%HNO, 56.5%HNO, 61.4%HNO, 67.2%HNO, 
Approx. Approx. Approx. Approx 


Nitric Acid 95% 
Diamond & Standard (48.5*° Be) 
Low in Impurities 


Other Commercial Grades 
including Aqua Fortis, also available 


Reagent Grades 
B&A Quality 
C.P. Reagent A.C.S. Sp. Gr. 1.42 
Fuming, Sp. Gr. 1.49-1.50, Reagent 
Red, Fuming, Sp. Gr. 1.59-1.60, Reagent 


MIXED ACID 
Varying proportions of Nitric and 
Sulfuric Acids up to 100% total acidity 
to meet customers’ requirements. 
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AVA" herever soap is used in textile 
processing, and in dyeing, sizing and 
printing, QUADRAFOS* can save 
you time and money. Progressive tex- 
tile men have found QUADRAFOS 
a profit-making, quality-producing 
answer in practically every processing 
step. 

QUADRAFOS (NayP1O;3) is 
easily handled, too: Granular can be 
added dry to many processes, Beads 
are conveniently scooped or poured, 
and dissolve speedily for stock solu- 
tions. You can get the complete pic- 


ture of the many ways QUADRAFOS 


R tPORTS mum Te. T D 
- ~~. - — 


& 1hAL14i5 


Number 2 


can help you by writing for Bulletin 
140 “Textile Processing with 
QUADRAFOS.” For detailed infor- 
mation relating to any specific prob- 
lem, write Rumford Technical Service 
Department. 


QUADR 


RUMFORD CHEMICAL WORKS. 
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